Apollo  - Moon 
Bookbinders 


Tel.  (03)  836  1800 


BINDER-  FIX  TO  FIRST  PAGE 


tE(X>RDSofthe 

A/estem  Australian  Museum 

/olume  12,  Part  1. 

985  ,1 


1* 


'"i 


1 


CONTENTS 

Chapman,  A.  and  Dell,  J. 

Biology  and  Zoogeography  of  the  Amphibians  and  Reptiles  of 
the  Western  Australian  Wheatbelt 

Wells,  F.E.,  Rose,  R.A.  and  Lang,  S. 

An  Analysis  of  Benthic  Marine  Invertebrate  Communities 
in  Subtidal  Seagrass  and  Sand  Habitats  in  Shark  Bay,  Western 
Australia 

Hutchins,  J.B.  and  Swainston,  R. 

Revision  of  the  Monacanthid  Fish  Genus  Brachaluteres 

Bayly,  I.A.E. 

A New  Species  of  Boeckella  (Copepoda:  Calanoida)  from 
Western  Australia,  and  Comments  on  Two  Other  Congeners 

Kitchener,  DJ.  and  Caputi,  N. 

Systematic  Revision  of  Australian  Scoteanax  and  Scotorepens 
(Chiroptera:  Vespertilionidae),  with  Remarks  on  Relationships  to 
other  Nycticeiini 

Veron,  J.E.N. 

New  Scleractinia  from  Australian  Coral  Reefs 


47 

57 

79 


85 

147 


musi 


CONTENTS 


Allen,  G.R.  and  Randall,  J.E, 

A New  Genus  and  Species  of  Plesiopid  Fish  from  Western 
Australia  and  the  Central-south  Pacific  Ocean 

Storr,  G.M. 

Two  New  Skinks  (Lacertilia:  Scincidac)  from  Western 
Australia 

King,  D.R.  and  Smith,  L.A. 

The  Distribution  of  the  Furopean  Red  Fox  (Vulpes  vulpes) 
in  Western  Australia 

Kitchener,  aj. 

Description  of  a New  Species  oi  Fseudomys  (Rodentia; 
Muridae)  from  Northern  Territory 

Kitchener,  DJ.  and  Foley,  S. 

Notes  on  a Collection  of  Bats  (Mammalia:  Chiroptcra)  from 
Bali  1.,  Indonesia 

Tyler,  MJ, 

Quaternary  Fossil  Frogs  from  Skull  Cave  and  Devil’s  Lair  in 
the  Fxtreme  South-west  of  Western  Australia 

Allen,  G.R.  and  Randall,  J.E. 

A New  Species  of  Damselfish  (Pomacentridae)  from  Eastern 
Australia  and  the  Norfolk  Island  Ridge 


CONTENTS 


Allen,  G.R. 

Descriptions  of  Two  New  Species  of  Freshwater  Catfishes 
(Plotosidac)  from  Papua  New  Guinea 

Smith,  L.A. 

A revision  of  the  Liasis  childreni  species-group  (Serpentes: 
Boidae) 

Storr,  G.M.  and  Harold,  G. 

llerpctofauna  of  the  Onslow  Region,  Western  Australia 

Houston,  T.F. 

Supplement  to  a Revision  of  the  Bee  Genus  Ctenocolletes 
(Hymenoptera:  Stenotritidae) 

Storr,  G.M. 

Revision  of  Lerista  frosti  and  Allied  Species  (Lacertilia: 
Scincidac) 

Smith,  M.  and  Kalotas,  A.C. 

Bardi  Plants;  An  Annotated  List  of  Plants  and  T heir  Use 
by  the  Bardi  Aborigines  of  Dampicrland,  in  North-western 
.Australia 

Long,  J. A. 

.'\  New  Ostcolcpidid  Fish  from  the  Upper  Devonian  Gogo 
Formation,  Western  Australia 

Jones,  H.I. 

Gastrointestinal  Nematodes  of  the  Perentie,  Varanus 
^iganteus  (Grey)  in  Western  Australia,  with  Description 
of  a New  Species  of  Abbreviata  T’ravassos  (Nematoda: 
Physaloptcridae) 


247 

257 

277 

293 

307 

317 

361 

379 


musi 


CONTENTS 

Dunlop,  J.N,  and  Wooller,  R.D. 

Range  E-xlcnsions  and  the  Breeding  Seasons  of  Seabirds  in 

South-western  Australia  389 

York  Main,  Barbara 

Further  Studies  on  the  Systematics  of  Australian  Diplurinae 
(Araneae:  Mygcilomorphae:  Dipluridae):  A New  Genus  from 

South-western  Australia  395 

Cleverly,  W.H. 

Further  Small  Recoveries  of  the  Billygoat  Donga  and 

Associated  Stony  Meteorites  403 

Fain,  A. 

A New  Mite  (Acari,  Acaridae)  from  a Nest  of  the  Wasp 

Paragia  tricolor  Smith  in  Australia  407 

Wooller,  R.D.  and  Richardson,  K.C. 

Geographical  Variation  in  Size  of  White-browed  Babblers 

in  Western  Australia  415 

Kitchener,  D.J.  and  Humphreys,  W.F. 

Description  of  a New  Species  of  Pseudomys  (Rodentia: 

Muridae)  from  the  Kimberley  Region,  Western  Australia  419 

Kitchener,  D.J.,  Caputi,  N.  and  Jones,  B. 

Revision  of  Australo-Papuan  and  of  Falsistrellus 

(Microchiroptera:  Vespertilionidae)  435 

SHORT  COMMUNICATIONS 
Bindon,  P.  and  Peile,  A.R. 

A Note  on  Plants  Used  by  the  Kukatja  to  Make  Fire  499 


4 


Rec.  West.  Aust.  Mus.  1985,  12  (1):  1-46 


Biology  and  Zoogeography  of  the  Amphibians  and  Reptiles 
of  the  Western  Australian  Wheatbelt 


A.  Chapman*  and  J.  Dellf 


6 


M 


Abstract  ~ — 

One  hundred  and  ten  species  of  reptiles  and  1 7 species  of  frogs  are  recorded_  from 
the  Western  Australian  wheatbelt.  Data  presented  on  distributions  withtn  thef'Whelif- 
belt  and  adjacent  areas  indicate  zoogeographic  affinities  with  both  the  arid-zone  and 
mesic  south-west;  the  arid-zone  component  is  predominant.  The  concept  of  a south- 
west biogeographic  province  does  not  accord  particularly  well  with  most  distributions 
recorded;  a much  smaller  region  encompasses  the  distinct  south-west  elements  of  the 
herpetofauna.  No  reptiles  or  amphibians  are  endemic  to  the  wheatbelt.  Data  on  soil 
types  suggest  that  reptile  distributions  are  not  as  edaphically  determined  as  previously 
thought.  Woodlands  are  a major  habitat  for  reptiles  in  the  wheatbelt.  Most  reptiles 
were  found  to  breed  in  spring  to  early-summer. 


Introduction 

The  wheatbelt  is  the  cereal  producing  area  of  Western  Australia.  It  is  located  in 
the  south-west  of  the  State  (Figure  1)  between  the  28-58  cm  isohyets  in  an  area 
of  mild,  wet  winters  and  hot  dry  summers.  The  wheatbelt  boundaries  are  taken 
from  the  1968  Land  Use  map  of  Western  Australia  published  by  the  Department 
of  Lands  and  Surveys.  The  Esperance  sandplain  and  Salmon  Gums  district  are 
excluded  because  they  are  not  contiguous  to  the  rest  of  the  wheatbelt  and  they 
were  not  examined  by  us. 

The  vegetation  of  the  wheatbelt  consists  of  woodland,  mallee,  shrubland,  heath, 
breakaway,  lithic  complex  (including  granite  outcrops)  and  salt  complex  (samphire) 
vegetation  formations  as  defined  by  Muir  (1977).  Characteristic  of  the  vegetation 
and  soil  types  is  the  tight  mosaic  in  which  formations  occur  with  all  types  often 
in  close  proximity,  the  effects  of  which  were  examined  by  Kitchener  et  al.  (1980). 
Muir  (pers.  comm.)  suggests  that  prior  to  clearing  for  cereal  production  woodland 
occupied  as  much  as  60%  of  the  wheatbelt.  Much  woodland  was  cleared  because 
it  occurred  on  soil  considered  most  suitable  for  cereal  production  and  it  is  now 
poorly  represented  on  wheatbelt  reserves. 

Extensive  clearing  of  the  natural  vegetation  did  not  commence  until  ca  1900. 
Since  then  there  have  been  two  main  waves  of  expansion.  One  followed  the 
1914-18  War  when  land  grants  were  made  to  returning  servicemen,  and  the 
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Wheatbelt  Amphibians  and  Reptiles 


Figure  1 Map  of  south-west  Western  Australia  showing  the  distribution  of  reserves  selected 
by  the  Biological  Survey  of  the  Western  Australian  Wheatbelt.  Reserves  are  identi- 
fied by  number  and  are  listed  on  Table  1 ; their  relative  size  is  indicated  by  size  of 
spot.  The  wheatbelt  is  outlined  as  in  the  1968  Land  Use  Map  of  Western  Australia. 
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second  was  in  the  1950s  when  introduction  of  trace  elements  made  sandplain 
arable.  Today  the  wheatbelt  occupies  some  14  million  hectares.  Currently  there 
are  about  500  nature  reserx^es  within  the  region  with  a total  area  of  330,000 
hectares  or  2.4%  of  the  area.  Some  of  these  are  quite  small;  three-quarters  of 
them  are  less  than  500  ha  in  area.  Figures  are  not  available,  but  most  of  the  un- 
cleared land  in  the  wheatbelt  is  privately  owned  farmland. 

Between  1971  and  1976  the  Western  Australian  Museum  biological  survey 
unit  undertook  a series  of  vertebrate  and  vegetation  surveys  of  24  nature  reserves 
in  the  Western  Australian  wheatbelt.  The  objectives  of  these  surveys  and  a brief 
description  of  the  zoogeographic  nature  of  the  wheatbelt  are  given  in  Kitchener 
(1976).  The  results  have  been  published  in  a series  of  13  reports  which  are  listed 
in  Table  1 together  with  the  size  and  coordinates  of  the  reserves.  The  locations 
of  these  reserves  are  indicated  in  Figitre  1.  The  fauna  surveys  were  supplemented 
by  vegetation  studies  which  resulted  in  the  vegetation  formations  (including  area 
of  each,  species  lists,  soil  types,  drainage  and  fire  history)  being  described  for  each 
reserve.  A system  of  vegetation  classification  with  emphasis  on  faunal  utilisation 
of  habitat  was  developed  for  the  project  (Muir  1977). 

Prior  to  this  surv^ey  the  number  of  species  comprising  the  herpetofauna  of  the 
wheatbelt  was  reasonably  well  known.  Of  the  125  species  now  known  to  occur 
120  had  already  been  recorded.  Knowledge  of  the  wheatbelt  herpetofauna  was 
greatly  assisted  by  past  Museum  policy  of  encouraging  country  people,  parti- 
cularly school  children,  to  collect,  preserve  and  have  specimens  identified.  Because 
the  wheatbelt  is  the  most  closely  settled  of  the  non-metropolitan  areas  it  resulted 
in  considerable  collections  being  made  from  the  region.  However,  very  little 
accurate  information  was  available  on  the  distribution  of  species  within  the 
wheatbelt  and  virtually  nothing  was  known  of  their  ecology  and  reproductive 
biology. 

This  contribution  is  a summary  of  existing  knowledge  of  the  distribution  and 
biology  of  the  herpetofauna  of  the  wheatbelt  region.  It  complements  Kitchener 
et  al  (1980)  who  describe  aspects  of  the  conservation  of  the  wheatbelt  lizard 
fauna  in  terms  of  the  species/area  relationship  and  biogeographic  theory. 


Methods 

Reptiles  and  frogs  were  surveyed  on  the  24  reserves  concurrently  with  the 
-mammal  and  bird  surveys.  Each  resen^e  was  visited  twice,  once  each  in  autumn  and 
spring,  for  a minimum  of  five  days  each  season.  Twice  as  long  was  spent  on  larger 
reserves.  Except  for  VavciTius  gouldti^  TiIkjuo.  Tugosu  and  T,  occipitalis  (large 
species  which  are  readily  identified  in  the  field)  all  data  in  this  paper  are  derived 
from  the  2005  specimens  collected  and  lodged  in  the  Western  Australian  Museum. 
Specimens  included  are  those  accessed  to  31  December  1978. 

Specimens  were  obtained  by  shooting  with  0.22  calibre  dust  shot,  by  hand, 
by  digging  out  burrows  and  by  turning  over  leaf  litter,  roadside  spoil,  rubbish  etc. 
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Some  were  collected  in  pit-fall  traps  set  primarily  to  catch  mammals.  Geckos  and 
frogs  were  collected  at  night  with  the  aid  of  a head  torch.  Collection  sites  were 
described  so  that  vegetation,  soil  type,  and  drainage  data  were  available  for  each 
specimen.  Terminology  of  woodland,  mallee,  shrubland  and  heath  follows  Muir 
(1977)  and  that  of  soils  follows  Northcote  (1971).  Specimens  were  fixed  in  the 
field  in  10%  formalin  and  later  preserved  in  75%  alcohol.  Laboratory  procedures 
included  measuring  snout-vent  length  (SVL),m  situ  examination  and  measurement 
of  reproductive  organs,  and  examination  of  stomach  contents.  To  gain  a better 
understanding  of  the  reproductive  cycle  additional  material  from  the  Museum 
collection  was  examined. 


Table  1 List  of  reserves  studied  during  biological  survey  of  wheatbelt  with  co-ordinates, 
size  of  reserve  and  authors  of  published  reports. 


Reserve 

Location 

Area  ha 

Published  Survey  Report 

1 East  Yuna  (29231) 

28“24'S,115"13'E 

1717 

DeU^tfl/.  1981 

2 Hindoo  Hill  (30844) 

28°20's,115°14'e 

486 

V^cWetal.  1981 

3 Wilroy  (26196) 

28°38'S,115°38'E 

332 

Dell  etal.  1979b 

4 Marchagee  (23601) 

29“58’S,116“05'E 

495 

Dell  etal.  1979c 

5 Buntine  (26837) 

29“58'S,116°34'E 

3147 

Kitcheneret  a/.  1979 

6 East  Nugadong  (20372) 

30°12'S,116°53'E 

772 

Kitchener  a/.  1979 

7 Nugadong  (12614) 

30“13'S,116'’49'e 

400 

Kitchener  a/.  1979 

8 Nugadong  Forest  (10351) 

30°13'S,116°58'e 

364 

Kitchener  eta/.  1979 

9 Billyacatting  (17746) 

31°03'S,118''oFe 

2075 

Chapman  eta/.  1981 

lODurokoppin  (23138) 

31°24'S,117°45'e 

1030 

Muir  et  a/.  1978 

1 1 East  Yorkrakine  (23085) 

31“24'S,117“39'E 

81 

Chapman  eta/.  1980 

12  Yorkrakine  Rock  (23586) 

31“26'S,117°31'e 

158 

Chapman  eta/.  1980 

13Kodj  Kodjin  (22921) 

31‘'27'S,117°48'e 

204 

Muir  €t  al.  1978 

14North  Bungulla  (17732) 

31''32'S.117°35'e 

104 

Chapman  eta/.  1980 

15  Yoting  Water  (11717) 

31°52'S,117°33'e 

34 

Muir  eta/.  1980 

16  Yoting  Towm 

31°58'S,117°35'e 

61 

Muir  et  a/.  1980 

17  Badjaling  (23758) 

31°59'S,117''30'E 

272 

Muir  et  al.  1980 

18  South  Badjaling  (12333) 

32°01'S,117°31'e 

41 

Muir  eta/.  1980 

19  Bendering  (20338) 

32°21'S,118°30'E 

5119 

Kitchener  eta/.  1977 

20  West  Bendering  (25681) 

32°24'S,118°22'E 

1602 

Kitchener  eta/.  1977 

21  Yomaning  (18952) 

32°45'S,117'’23'E 

247 

Dell  etal.  1979a 

22  North  Tarin  Rock  (29857) 

33''00'S,118“15'e 

1415 

Kitchener  eta/.  1976 

23Tarin  Rock  (25711) 

33°06'S,118°13'E 

2011 

Kitchener  eta/.  1976 

24  Dongolocking  (19096) 

33°04'S,117°41'E 

1061 

Chapman  eta/.  1978 

Results 

Nature  and  composition  of  the  fauna 

The  herpetofauna  of  the  Western  Australian  wheatbelt  comprises  13  species  of 
leptodactylid  frop,  and  4 species  of  hylid  frogs,  1 turtle,  17  geckos,  10  legless 
lizards,  14  agamids,  35  skinks,  5 monitors,  7 blind  snakes,  3 pythons  and  18 
elapid  snakes.  These  are  listed  in  Table  2 and  their  distribution  indicated  on 
Figures  2-88  (Appendix  I).  None  is  restricted  to  the  region. 
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The  only  terrestrial  families  of  Australian  reptiles  and  amphibians  not  repre- 
sented are  the  tropical  Colubridae  and  Microhylidae.  The  zoogeographic  affini- 
ties of  the  species  are  now  briefly  discussed  in  family  sequence. 

Table  2 List  of  wheatbelt  reptiles  showing  distribution  map  number,  and  presence  on 
reserves  (no.  1-24)  examined  during  this  study.  Other  reserves  for  which  a species 
list  is  available  are  included  (no.  25-32).  No.  33  shows  a species  has  been  collected 
elsewhere  in  the  wheatbelt. 
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Crinia  georgiana 
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H.  eyrei 

H.  psammophilus 
Limnodynastes  dorsalis 
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L.  moorei 
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Table  2 (continued) 


PYGOPODIDAE 
Aprasia  repens 
Delma  australis 
D.  fraseri 
D.  grayii 
D.  nasuta 

D.  tincta 
Lialis  burtonis 
Pletholax  gracilis 
Pygopus  lepidopodus 
P.  nigriceps 

AGAMIDAE 
Ctenophorus  cristatus 
C.  inermis 
C.  isolepis  citrinus 
C.  m.  maculatus 
C.  m.  griseus 
C.  ornatus 
C.  reticulatus 
C.  salinarum 
C.  scutulatus 
Gemmatophora  longiros- 
tris 

Moloch  horridus 
Pogona  m.  minor 
Tympanocryptis  a. 

adelaidensis 
T.  a.  chapmani 
T.  cephala 

SCINCIDAE 

Cryptoblepharus  carnabyi 

C.  plagiocephalus 

Ctenotus  alleni 

C.  atlas 

C.  fallens 

C.  gemmula 

C.  impar 

C.  mimetes 

C.  p.  pantherinus 

C.  schomburgkii 

C.  u.  uber 

Egernia  carinata 

E.  depressa 
E.  inornata 
E.  kingii 

E.  multiscutata  bos 
E.  stokesii  badia 
Eremiascincus  richardsonii 
Hemiergis  i.  initialis 
H.  peronii 
Lerista  distinguenda 
L.  elegans 
L.  gerrardii 
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Wheatbelt  Amphibians  and  Reptiles 


Leptodactylidae 

Neobatrachus  has  4 species  of  which  N.  pelobatoides  is  restricted  to  south- 
western Australia;  N,  sutor,  N.  centralis  and  N,  wilsmorei  are  widely  distributed 
in  arid  Australia,  The  3 Heleioporus  species,  albopunctatus,  eyrei  and  psam- 
mophiluSy  are  all  endemic  to  south-western  Australia.  Pseudophryne  guentheri 
is  endemic  to  south-western  Australia;  in  the  south-eastern  wheatbelt  it  overlaps 
with  the  wide-ranging  semiarid  P.  occidentalis.  Limnodynastes  is  an  Australia- 
wide genus  represented  in  the  wheatbelt  by  the  south-western  endemic  L.  dorsalis. 
Myobatrachus  gouldi  is  also  endemic  to  south-western  Australia.  Ranidella,  a 
temperate  and  tropical  genus,  is  represented  in  the  wheatbelt  by  the  south-western 
endemic  R.  pseudinsignifera.  Crinia  georgiana  is  confined  to  humid  south-western 
Australia,  in  the  wheatbelt  it  is  only  found  in  the  far  south. 

Hylidae 

The  three  south-western  endemic  species  of  Litoria  are  confined  to  the  more 
humid  coastal  regions.  Two  species,  L.  cyclorhynchus  and  L.  adelaidensis,  occur 
in  the  extreme  south  of  the  wheatbelt,  and  L.  moorei  occurs  both  in  the  extreme 
south  and  in  the  north-western  wheatbelt  near  Geraldton.  Cyclorana  platycephalus 
is  a marginal  wheatbelt  species,  being  present  at  Morawa. 

Gekkonidae 

Diplodactylus f which  is  widespread  in  arid  Australia,  has  9 species  in  the  wheat- 
belt.  Two  northern  species  D.  michaelseni  and  D.  alboguttatus,  are  found  only  in 
a few  localities  on  the  northern  and  western  margins  of  the  wheatbelt.  Apart  from 
D.  spinigerus,  which  is  endemic  to  south-western  Australia,  the  remaining  species 
have  relatively  wide  distributions  in  the  southern  arid  zone. 

The  remaining  gecko  genera  are  represented  in  the  wheatbelt  by  one  species 
each;  Crenadactylus  ocellatus  (2  subspecies),  Gehyra  variegata,  Heteronotia 
btnoei,  Oedura  reticulata,  Phyllodactylus  marmoratus,  Phyllurus  milU  and  Rhyn- 
choedura  ornata.  With  the  exception  of  Oedura  reticulata  (which  is  restricted  to 
the  semiarid  woodlands  of  the  wheatbelt  and  to  the  east)  and  Phyllodactylus 
marmoratus  (which  is  found  in  southern  Australia  from  Western  Australia  to 
Victoria  and  New  South  Wales)  the  other  5 species  are  widespread  in  Australia. 

Pygopodidae 

Delma  has  5 species:  D.  ^myzYhas  a relatively  restricted  west  coast  distribution, 
the  remainder  are  widespread  in  arid  and  tropical  (in  the  case  of  D.  tincta)  Aus- 
tralia. Pygopus  lepidopodus  and  P.  nigriceps  have  widespread  southern  and 
northern  distributions  respectively  but  have  an  area  of  sympatry  in  the  northern 
wheatbelt  (both  occur  together  on  2 reserves).  Lialis  burtonis  is  widespread  in 
Australia  being  absent  only  in  southern  Victoria  and  Tasmania.  Aprasia  repens  is 
a south-western  representative  of  a widespread  genus.  Pletholax  gracilis  is  an 
endemic  south-western  monotypic  genus  and  occurs  only  marginally  in  the  wheat- 
belt. 
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Agamidae 

The  arid  and  semiarid  Moloch  horridus  is  widespread  in  the  wheatbelt.  The 
northern  Gemmatophora  longirostris  is  only  marginally  a wheatbelt  species. 
Tympanocryptis  adelaidensis  is  an  endemic  south-western  species,  as  are  Cteno- 
phorus  ornatus  and  C.  maculatus.  C,  salmarum,  C.  reticulatus,  C.  scutulatus 
and  Pogona  minor  are  widespread  outside  the  wheatbelt. 

Scincidae 

The  genus  Ctenotus  is  prominent  in  the  wheatbelt  with  9 species.  C.  alleni, 
C.  gemmula  and  C.  impar  are  endemic  to  south-western  Australia;  of  these  only 
C.  gemmula  extends  into  the  extreme  south-west.  C.  atlas,  C,  fallens,  C.  pan- 
therinus,  C.  schomburgkii  and  C.  uber  are  wide-ranging  in  the  arid  zone,  and 
C,  mimetes  extends  north  to  the  Ashburton.  Lerista  has  8 species  in  the  wheat- 
belt.  L.  distinguenda  and  L,  gerrardii  are  endemic  to  south-western  Australia; 
L,  planiventralis,  L.  praepedita,  L.  elegans  and  L.  lineopunctulata  have  extensive 
west  coastal  distributions;  and  Z*.  muelleri  and  L.  macropisthopus  are  wide- 
ranging  in  the  arid  zone.  Egernia,  which  is  widely  distributed  in  Australia,  has 
6 wheatbelt  species.  With  the  exception  of  E.  kingii,  a south-western  species  which 
is  only  marginally  present  in  the  wheatbelt,  all  have  relatively  wide  distributions 
in  the  semiarid  and  arid  zone.  The  3 Morethia  species  are  largely  allopatric  and 
all  extend  well  outside  south-western  Australia.  Storr  (1972)  used  the  observation 
of  allopatry  to  support  his  suggestion  of  their  evolution  m Cryptoblepharus, 
Menetia  and  Tiliqua  each  have  two  species,  Eremiascincus  and  Omolepida  each 
have  one;  all  range  widely  outside  the  wheatbelt. 

Varanidae 

Varanus  caudolineatus  and  F.  eremius  are  arid  species  which  occur  south  to 
the  northern  margin  of  the  wheatbelt;  F.  gouldii  and  F.  tristis  range  throughout 
arid,  tropical  and  temperate  regions;  F.  rosenbergi  has  a southern  distribution.  ’ 

Typhlopidae 

The  genus  Ramphotyphlops  is  Australia- wide;  R.  australis,  R.  bitub erculatus, 
R.  pinguis  and  R.  ivaitii  are  wide-ranging  but  R.  hamatus  and  R,  leptosoma  are 
south-western  endemics  (Storr  1981). 

Elapidae 

The  elapid  fauna  of  the  wheatbelt  is  quite  diverse  and  contains  several  promi- 
nent genera.  Vermicella  is  Australia-wide  and  4 widespread  arid  and  semiarid 
species  occur  in  the  wheatbelt.  Rhinoplocephalus  has  4 species;  two,  i?.  nignceps 
and  R.  bicolor,  have  a southern  distribution;  R.  monachus  and  R,  gouldii  have 
wide  arid  and  semiarid  zone  distributions.  Pseudonaja  has  three  species  ;P.  modesta 
is  wide-ranging,  P.  nuchalis  is  widely  distributed  in  arid  and  tropical  Australia,  and 
P.  affinis  appears  to  be  a recently  evolved  sibling  with  a restricted  distribution  in 
south-western  Australia.  Pseudechts  australis  and  Demansia  reticulata  are  widely 
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distributed,  the  former  also  occurs  in  the  tropics.  Notechis  curtus,  N.  scutatus, 
and  N.  coronatus  are  southern  species;  in  the  wheatbelt  they  only  occur  on  the 
coastal  margins.  Acanthopis  antarcticus,  A.  pyrrhus  and  Furina  ornata  have  only 
a few  wheatbelt  records. 

Boidae 

Python  spilotus  is  widely  distributed  in  tropical,  arid  and  temperate  Australia 
excluding  only  the  extreme  south-east.  Aspidites  ramsayi  is  widely  distributed  in 
arid  Australia,  and  Liasis  childreni  is  widely  distributed  in  northern  Australia; 
they  occur  at  their  most  southerly  in  the  wheatbelt. 

Having  put  the  wheatbelt  herpetofauna  in  its  Australian  perspective  it  is  ins- 
tructive to  examine  faunal  variation  within  the  region.  There  is  a distinct  at- 
tenuation from  north  to  south,  see  also  Table  5 in  Kitchener  et  aL  (1980).  This 
is  probably  influenced  by  (a)  zoogeography  — the  northern  wheatbelt  is  closer 
to  the  areas  of  origin  of  the  fauna  than  the  south,  (b)  climate  — cold  is  probably 
more  involved  than  drought  and  (c)  geomorphology  and  soil  type  — the  south 
of  the  wheatbelt,  including  the  Albany/Esperance  block  (Johnstone  et  al.  1973) 
is  deficient  in  lateritic  sandplains  and  dissected  latcrites  — a prominent  feature 
of  the  northern  and  central  wheatbelt  (Mulcahy  1973).  The  following  data  were 
derived  by  superimposing  latitude  SO^'OO^S  and  32°30^S  on  the  species  distri- 
bution maps  and  counting  all  distribution  records  within  the  northern,  central 
and  southern  zones. 

Number  of  species  of: 


Frogs 

Geckos 

Pygopodids 

Agamids 

Skinks 

Varanids 

Snakes 

Northern 

11 

14 

9 

9 

25 

4 

17 

Central 

10 

15 

6 

9 

23 

3 

18 

Southern 

10 

9 

6 

6 

16 

2 

12 

Southern  restricted  species  include  Litoria  cyclorhynchiis,  Hemiergis  peronii, 
Hemiergis  initialis,  Ctenotus  gemmula,  Notechis  curtus^  N.  scutatusy  Rhinoplo- 
cephalus  bicolor.  These  mainly  belong  to  genera  with  strong  south-eastern  repre- 
sentation. In  addition  Varanus  rosenbergi,  Egernia  carinata,  Egernia  multiscutata 
boSy  Ctenotus  impar  and  Pseudonaja  affinis  are  not  found  in  the  far  north  of  the 
wheatbelt. 

Habitat  Selection 

Examination  of  the  habitat  data  in  this  study  indicates  that  the  wheatbelt  her- 
petofauna is  non-specialist  in  its  habitat  utilisation.  Only  three  species  are  habitat 
specialists,  Oedura  reticulata  (only  on  trunks  of  eucalypt  trees),  Ctenophorus 
ornatus  (only  on  granite  outcrops  with  exfoliations),  and  Ranidella  pseudin- 
signifera  (only  in  rock  pools  and  seepages  associated  with  granite  outcrops). 
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Using  data  from  this  study  Kitchener  et  al.  (1980)  identified  woodland  as  being 
particularly  important  for  wheatbelt  lizards,  in  spite  of  poor  representation  on 
reserves.  In  particular,  more  species  are  found  in  woodland,  though  not  necessarily 
restricted  to  it,  than  any  other  vegetation  formation.  Additionally,  the  relationship 
between  number  of  species  and  area  is  more  highly  correlated  for  woodland  than 
other  formations.  Woodlands  frequently  have  a high  degree  of  structural  complexity 
including  lower  strata,  micro-environments  of  hollow  spouts  and  reiugia  under 
bark  within  the  trees  themselves,  as  well  as  abundant  leal  litter,  humus  and  dead 
fallen  and  standing  timber.  In  addition  to  those  lizard  groups  examined  by  Kitchener 
et  al,  woodland  is  a prominent  formation  for  frogs  and  snakes,  but  less  important 
than  for  lizards.  The  percentage  of  each  family  occurring  in  each  vegetation  for- 
mation is  shown  in  Figure  89. 

Table  3 shows  the  percentage  of  species  of  each  family  in  different  vegetation 
formations.  Although  woodland  only  represented  11.1%  of  formation  area  of 
reserves  it  provided  habitat  in  most  families  for  over  50%  of  .species.  The  only 
family  well  represented  on  salt  complex  was  Leptodactylidae. 

Table  3 indicates  the  percentage  of  captures  of  each  species  in  the  different 
vegetation  formations  on  wheatbelt  reserves.  It  also  shows  the  percentage  of 
captures  on  each  of  the  soil  texture  groups  (Northcote  1971)  recorded  on  the 
reserves.  The  relative  abundance  of  each  soil  texture  group  can  be  gauged  by  the 
number  of  times  it  was  recorded. 

Seventeen  species  were  predominantly  (>50%  of  specimens  collected)  wood- 
land inhabiting,  7 were  predominantly  mallee-inhabiting,  12  were  predominantly 
shrubland-inhabiting,  6 were  predominantly  heath-inhabiting  and  6 were  predo- 
minantly lithic-inhabiting  (Table  3).  Only  two  species,  Heleioporus  eyrei  and 
Ctenophorus  salinarum  were  collected  predominantly  on  salt  complex. 

Table  3 also  indicates  preferences  by  some  reptile  groups  for  certain  soil  texture 
groups.  For  example  leptodactylid  frogs  had  a high  percentage  of  individuals 
on  sandy  loams  and  a low  percentage  preference  for  the  more  clayey  soils.  As  a 
group  the  agamids  showed  preference  for  sandier  soils,  with  sands  and  sandy 
loams  having  a high  percentage  of  species  and  individuals. 

Many  individual  species  show  a high  degree  of  tolerance  of  different  soil 
type.  For  example,  22%  of  the  73  species  for  which  we  have  adequate  data  occur 
on  5 of  the  6 texture  groups,  which  range  from  Sands  (5-10%  clay  content)  to 
Heavy  Clays  (75%  clay  content).  Most  species  were  recorded  on  a range  of  soil 
types  but  tended  to  avoid  extremely  sandy  or  clayey  soils.  The  following  were 
only  collected  on  sandier  soils,  i.e.  Sands  and  Sandy  Loam  texture  groups.  Dip- 
lodactylus  ornatus,  Diplodactylus  squarrosus,  Lialis  burtonis,  Tympanocryptis 
a adelaidensis,  T.  a.  chapmani,  Ctenophorus  inermis,  C.  m.  maculatus,  Omolepida 
branchialis  and  Heleioporus  psammophilus.  The  distributions  of  some  of  these 
species  correspond  quite  nicely  with  the  extent  of  sandplains  in  a broad  sense; 
however  some,  e.g.  D.  squarrosus  and  Lialis  burtonis  are  not  readily  recognisable 
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as  sandplain  species.  For  these  species  sampling  error  might  be  high  as  few  were 
collected  by  us. 


PERCENTAGE  OF  FORMATION  AREA 


Figure  89  Percentage  occurrence  of  each  family  (A-G)  in  the  7 vegetation  formations  recorded 
on  wheatbelt  reserves.  The  percentage  of  each  vegetation  formation  is  also  indicated 
(H). 
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In  contrast  to  the  sandier  soils  no  species  was  only  recorded  on  the  Light  Clay 
and  Medium-Heavy  Clay  texture  groups.  In  fact  all  species  which  occur  on  the 
Medium-Heavy  Clays  also  occur  on  Sands  and  most  texture  groups  in  between. 
There  may,  however  be  habitat  or  niche  specificity  in  another  component.  For 
example,  although  Oedura  reticulata  is  recorded  from  all  six  soil  texture  groups,  it 
was  only  recorded  from  the  trunks  of  eucalypt  trees.  These  data  suggest  that  for 
some  species  soil  type  may  be  less  important  in  determining  reptile  and  frog 
distributions  than  previously  thought,  see  for  example  Storr  (1964).  However, 
lighter  rather  than  heavier  soils  may  limit  the  distribution  of  some  species. 

Pianka  (1970)  in  his  work  on  the  genus  Ctenotus  has  shown  that  as  many  as 
7 species  may  occur  in  ecological  sympatry.  In  that  study,  species  partitioned  the 
niche  components  place,  food  and  time  to  avoid  competitive  exclusion.  In  the 
wheatbelt  the  following  Ctenotus  species  occur  in  potential  ecological  sympatry 
(Table  3)  on  the  basis  of  soil  type  and  vegetation  formation  (including  height  and 
projective  foliage  cover  of  the  upper  stratum):  C.  impar  and  C.  schomburgkii, 
C.  schomburgkii  and  C.  pantherinus,  C.  schomburgkii  and  C.  alleni.  Although 
C.  schomburgkii  and  C.  alleni  overlap  in  distribution  they  have  not  been  recorded 
from  the  same  reserve.  The  other  two  pairs  however  have  been  recorded  together 
at  exactly  the  same  sites.  We  assume  that  size  disparity  between  these  species  is 
an  important  factor  in  minimising  competition. 

Some  agamids  are  quite  specific  in  their  vegetation  and  soil  type  preference, 
and  few  are  found  in  ecological  sympatry.  Of  the  four  potentially  ecologically 
sympatic  taxa  only  Ctenophorus  scutulatus  and  Pogona  minor  were  actually 
recorded  from  the  same  site.  Our  data  indicate  some  dietary  preferences  between 
these  species  with  P.  minor  eating  mainly  centipedes  and  caterpillars  (Geometridae) 
(Chapman  and  Hell  1978)  compared  to  ants,  bees,  weevils,  Hies,  moths,  scarabid 
beetles,  bugs,  lacewings,  crickets,  centipedes  and  spiders  for  C.  scutulatus  (Dell 
and  Chapman  1979). 

Geckos  of  the  genus  Diplodactylus  show  the  greatest  degree  of  ecological  sym- 
patry. H.  mainijD.  pulcherjD.  granariensis  occurred  together  frequently,  D. 
mainijD.  spinigerusjD,  granariensis  and  D.  piilcher/D.  squarrosus/D.  granariensis 
occurred  together  once.  D.  omatus JD.  michaelseni  also  occurred  together  once. 
There  is  a high  degree  of  dietary  difference  between  D.  pulcher  and  D.  maini 
with  D.  maini  eating  mainly  spiders  (tamilies  Clubionidae,  Ctenidae  and  Gnapho- 
sidae)  and  Pseudoscorpionidae,  In  addition  lepidopteran  larvae,  crickets,  moths, 
termites,  flies,  ants  and  isopods  were  eaten  to  a lesser  extent,  (Chapman  and  Dell 
1979a  and  Chapman  and  Dell  1979c).  D.  pulcher  on  the  other  hand  eats  mainly 
termites  {Eutermes  sp.)  (Dell  and  Chapman  1978  and  Dell  and  Chapman  1979). 
Both  can  be  collected  on  the  same  night  in  the  same  woodland,  and  both  occupy 
lycosid  spider  burrows.  D.  granariensis  eats  spiders  (Clubionidae  and  Mygalo- 
morphae)  and  termites  as  well  as  lepidopteran  larvae,  cockroaches,  ants,  weevils 
and  isopods  (Dell  and  Chapman  1979  and  Dell  and  Harold  1979). 
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, Table  3 List  of  wheatbelt  reptiles  and  amphibians  showing  number  of  specimens  collected 
during  wheatbelt  survey,  percentage  of  captures  on  each  vegetation  formation  type, 
and  percentage  of  captures  on  each  soil  texture  group  recorded  on  wheatbelt 
reserves. 

The  combined  percentage  of  each  vegetation  formation  and  the  number  of  times 
each  soil  texture  group  was  recorded  are  indicated. 


Percent  recorded  in  formation 

No.  of  soil  records 

1 No. 

Specimens 

1 Woodland 

1 Formation  11.1% 

1 

Mallee  39.8% 

Shrubland  23.3% 

Heath  13.6% 

Lithic 

Complex 

Breakaway  , ^or 

Complex  ' ° 

Salt  Complex  1.4% 

Other  0.1% 

Sands  90 

Sandy  Loams  547 

Loams  247 

Clay  Loams  51 

Light  Clays  89 

Medium-Heavy  oo 

Clays 

LEPTODACTYLIDAE 

Heleioporus  albopunctatus 

74 

48 

8 

3 

20 

9 

5 

7 

29 

27 

23 

5 

14 

2 

H.  eyrei 

3 

34 

66 

34* 

H.  psammophilus 

5 

60 

40 

100 

Limnodynastes  dorsalis 

26 

42 

13 

4 

33 

8 

57 

28 

7 

8 

Myobatrachus  gouldii 

6 

20 

40 

40 

20 

40 

20* 

Neobatrachus  centralis 

26 

29 

25 

8 

16 

12 

19 

6 

21 

54 

N.  pelobatoides 

42 

66 

18 

11 

5 

45 

2 

36 

15 

2 

N.  sutor 

11 

60 

40 

77 

23 

N.  wilsmorei 

1 

100 

100 

Pseudophryne  guentheri 

78 

13 

19 

27 

4 

30 

3 

4 

4 

58 

20 

16 

2 

Ranidella  pseudinsignifera 

17 

100 

GEKKONIDAE 

Crenadactylus  o.  ocellatus 

98 

47 

15 

8 

20 

7 

3 

26 

46 

4 

8 

14 

2 

Diplodactylus  alboguttatus 

32 

15 

85 

14 

79 

7 

D.  granariensis 

146 

68 

9 

15 

6 

2 

3 

35 

10 

10 

35 

7 

D.  maini 

138 

50 

6 

25 

19 

47 

10 

40 

3 

D.  michaelseni 

7 

20 

20 

60 

80 

20 

D.  ornatus 

15 

66 

14 

8 

12 

20 

80 

D.  pulcher 

49 

30 

10 

40 

13 

7 

6 

66 

3 

8 

17 

D.  spinigerus 

15 

7 

7 

7 

79 

8 

84 

8 

D.  squarrosus 

2 

50 

50 

100 

Gehyra  variegata 

236 

62 

8 

7 

1 

20 

2 

1 

22 

35 

35 

7 

Heteronotia  binoei 

28 

45 

10 

45 

Nephurus  levis  occidentalis 

13 

100 

100 

Oedura  reticulata 

67 

100 

3 

40 

13 

36 

8 

Phyllodactylus  marmoratus 

10 

90 

10 

10 

90 

Phyllurus  milii 

21 

29 

66 

5 

50 

50 

PYGOPODIDAE 

Aprasia  repens 

2 

50 

50 

50 

50 

Delma  australis 

22 

21 

28 

43 

8 

9 

54 

28 

9 

D.  fraseri 

35 

39 

4 

21 

7 

29 

21 

35 

7 

37 

D.  gray  a 

5 

25 

25 

25 

25 

66 

34 

D.  nasuta 

8 

50 

50 

Lialis  burtonis 

8 

38 

12 

50 

25 

75 

Pygopus  lepidopodus 

9 

13 

25 

62 

50 

12 

13 

25 

P.  nigriceps 

3 

33# 

67 

14 
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Percent  recorded  in  1 

ormation 

No. 

Specimens 

s 

1 § 

Mallee  39.8% 

Shrubland  23.3% 

Heath  13.6% 

8.8% 

Complex 

Complex 

Salt  Complex  1.4% 

Other  0.1% 

Sands  90 

AG  AMI  DAE 

Ctenophoriis  cristatits 

16 

64 

29 

7 

49 

C.  inermis 

2 

100 

100 

C.  m.  maculatus 

8 

50 

50 

100 

C.  m.  grisi'us 

45 

4 

18 

39 

36 

3 

C.  ornatus 

38 

100 

C.  reticulatus 

8 

43 

14 

29 

14 

C.  salinarum 

6 

8 

9 

33 

50 

C.  scutulatus 

18 

7 

27 

59 

7 

Gemmatophora  longirostris 

o 

100 

Moloch  horridus 

10 

10 

10 

80 

Pogona  m.  minor 

28 

32 

15 

32 

21 

26 

Tympanocryptis  a.  adelaidensis 

2 

100 

T.  a.  chapmani 

2 

100 

100 

SCINCIUAE 

Cryptoblepharus  carnabyi 

7 

14 

86 

C.  plagiocephalus 

52 

86 

1 1 

3 

16 

Ctenotus  alleni 

9 

33 

33 

34 

C.  fallens 

1 

100 

100 

C.  impar 

13 

8 

34 

58 

20 

C.  mirnetes 

5 

20 

40 

40 

C.  p.  pantherinus 

18 

13 

19 

68 

C.  schoniburgkii 

29 

28 

8 

28 

32 

4 

1 1 

C.  u.  liber 

33 

33 

33 

33 

Egernia  carinata 

2 

100 

E.  depressa 

1 

100 

E.  mornata 

3 

50 

50 

E.  multiscutata  bos 

15 

7 

13 

33  47 

E,  stokesii  badia 

1 

100 

Eremiascincus  richardsonii 

1 

100 

Lerista  distinguenda 

23 

46 

23 

31 

80 

L.  elegans 

2 

100 

L.  gerrardii 

1 

100 

L.  macropisthopus 

1 

100 

L.  muelleri 

33 

37 

27 

33 

3 

L.  praepedita 

1 

100 

Menetia  greyii 

67 

54 

11 

14 

6 8 

7 

4 

M.  surd a 

13 

100 

Morethia  butleri 

8 

43 

57 

13 

M.  lineoocellata 

2 

50 

50 

50 

M.  obscura 

63 

34 

21 

16 

26  3 

19 

Omolepida  branchialis 

3 

66 

34 

Tiliqua  occipitalis 

28 

13 

41 

33 

13 

1 1 

T.  rugosa 

29 

24 

17 

41 

13  3 

2 

9 

No.  of  soil  records 


44  7 


80 

12 

8 

40 

20 

40 

17 

56 

11 

33 

67 

33 

53 

16 

5 

100 

37 

9 

19 

85 

15 

100 

40 

40 

20* 

66 

11 

23 

66 

23 

33 

100 

66 

100 

100 

33 

67 

100 

20 

30 

40 

30 

70 

9 

1 3 

66 

4 

7 

100 

61 

5 

5 

18 

60 

8 

3 

21 

CO 


49* 


19 


4 


4 

3 
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Table  3 (continued) 


VARAMDAE 


Varanus  caudolineatus 

2 

100 

r.  eremius 

1 

100 

100 

V.  gouldii 

2 

50 

50 

100 

V.  rosenbergi 

1 

100 

100 

V.  tristis 

1 

100 

TVPHLOPIDAE 

Ramphotyphlops  australis 

18 

29 

6 

53 

12 

R.  ivaitii 

8 

BOIDAE 

Python  spilotus 

1 

100 

100 

ELAPIDAE 

Denisonia  fasciata 

1 

100 

Xotechis  curtus 

3 

33 

66 

Rhinoplocephalus  gouldii 

33 

12 

8 

36 

28 

16 

13 

60 

20 

R.  monachus 

5 

80 

20 

R.  nigriceps 

2 

50 

50 

50 

50 

Pseudechis  australis 

3 

25 

50 

25 

50* 

Pseudonaja  affinis 

7 

20 

60 

20 

100 

P.  modesta 

2 

100 

50* 

P.  nuchalis 

7 

40 

40 

20 

67 

33 

Vermicella  bertholdi 

4 

100 

50 

50 

V.  bimaculata 

2 

100 

V.  s.  semifasciata 

2 

100 

100 

7 


* Other  data  not  recorded 

# Ecotone 


Reproduction 

This  study  provides  reproductive  data  on  44  reptile  species  (Table  4).  The  usual 
situation  is  that  animals  arc  gravid  in  spring  and/or  summer  with  juveniles  and 
subadults  present  the  following  autumn.  There  is  some  indication  that  breeding 
is  earlier  in  the  north  than  in  the  south.  To  the  north  ot  the  wheatbelt  at  Shark 
Bay  and  Kalbarri  the  agamids  Ctenophorus  m.  maculatus  and  C.  reticulatus  were 
gravid  in  August  compared  with  northern  wheatbelt  Pogona  minor  and  C.  sentu- 
latus  which  were  gravid  in  September  (Dell  and  Chapman  1979).  North  of  the 
wheatbelt,  Biadshaw  (1981)  has  reported  earlier  oviducal  eggs  \n  Pogona  minor 
and  C.  ornatus.  In  the  central  and  southern  wheatbelt  October  is  the  earliest 
date  lor  gravid  specimens  of  the  agamids  Tympanocryptis  adelaidensis  chapmani 
and  Moloch  horndus  and  the  geckos  Gehyra  variegata,  Heteronotia  binoei  and 
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Table  4 List  of  wheatbelt  reptile  species  for  which  reproductive  data  are  available  showing  snout-vent  length  of  males, 
females,  and  gravid  females,  clutch  size  and  months  during  which  females  had  yolky  follicles  and  oviducal 
eggs. 


A.  Chapman  and  J.  Dell 


^ Oviducal  eggs 
Q Yolky  follicles 


xt  Oviducal  eggs 
Yolky  follicles 

X 

X 

X 

c Oviducal  eggs 

1-^  Yolky  follicles 

X 

X 

1 

X 

X 

j Oviducal  eggs 

Q Yolky  follicles 

X 

X 

X 

X 

> Oviducal  eggs 
'A  Yolky  follicles 

XX 

XX 

XX 

XX 

X 

X 

XX 

XX 

X 

1 ^ 

XX 

XX 

X 

•M  Oviducal  eggs 

O Yolky  follicles 

X 

X 

X 

X 

X 

XX 

X 

X 

XX 

1 

XX 

a Oviducal  eggs 

175  Yolky  follicles 

X 

X 

X 

X 

X 

Clutch  size 

X ± SD  (n) 

2 ± 0 (6) 

2 ± 0 (2) 

2 ± 0(17) 

2 ± 0(11) 

2 ± 0 (3) 

2 ± 0 (1) 

2±0(1) 

1 ± 0(17) 
2±0(1) 

2 ± 0 (3) 

2 ± 0 (3) 

2 ± 0 (1) 

2 ± 0 (1) 

1 ±0(1) 

3 ± 1.41  (2) 

2 ± 0 (3) 

4 ± 0 (4) 

2.9±0.71  (3) 

4 ± 0 (1) 
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Table  4 (continued) 
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Oviducal  eggs 
0 Yolky  follicles 


Si  Oviducal  eggs 
cjh  Yolky  follicles 


c Oviducal  eggs 
A Yolky  follicles 


o Oviducal  eggs 
Q Yolky  follicles 


> Oviducal  eggs 
Yolky  follicles 


^ Oviducal  eggs 
O Yolky  follicles 


o,  Oviducal  eggs 
(/5  Yolky  follicles 


Clutch  size 
X ± SD  (n) 


o ^ 

+1  +1  +1 


o o o 

+1  +1  +1 
CM  <£1  CO 
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Phyllodactylus  marmoratus.  Some  skinks  breed  later  than  agamids  and  geckos  as 
Morethia  butleri,  M,  lineoocellata,  Ctenotus  fallens  and  C.  schomburgkii  and 
Cryptoblepharus  plagiocephalus  were  only  gravid  in  summer. 

The  only  instances  of  any  reproductive  activity  in  autumn  were  one  Moloch 
horridus  and  one  Tiliqua  rugosa  which  had  enlarged  yolky  ovarian  follicles.  The 
possibility  of  sperm  storage  cannot  be  ignored  as  Smyth  (1968)  and  Philipp  (1979) 
have  presented  data  on  sperm  storage  in  Hemiergis  peronii  and  Moloch  horridus. 

Our  data  indicate  that  Pogona  winory  Ctenophoriis  salinarum  and  Moloch 
horridus  take  more  than  one  year,  probably  two,  to  achieve  sexual  maturity. 
C.  maculatus  appears  to  breed  in  its  first  year  and  this  probably  applies  to  many 
of  the  smaller  skinks,  geckos  and  agamids. 

Discussion 

Several  authors  have  commented  on  the  zoogeography  of  south-western  Australia: 
Serventy  and  Whittell  (1976)  commented  on  birds;  Storr  (1964),  Keast  (1959) 
and  Cogger  and  Heatwole  (1981)  have  dealt  with  reptiles;  and  Main  (1965)  and 
Main  et  al  (1958)  with  frogs.  Storr’s  main  contribution  was  to  recognise  the 
distinctness  of  the  south-west  for  reptiles  as  others  had  done  for  other  verte- 
brate groups.  In  addition  he  identified  the  geographical  factors  contributing  to 
the  south-west’s  herpetofauna  distinguishing  it  from  both  the  arid  zone  and 
temperate  south-east  Australia,  and  recognised  that  different  factors  influence 
different  vertebrate  groups;  in  particular  that  bird  and  reptile  faunas  are  different. 
Unlike  Main  et  al  (1958)  Storr  believes  that  geographical  influences  in  the  south- 
west, particularly  the  laterites  of  the  lorest  block,  which  adjoins  the  western 
margin  of  the  wheatbelt,  could  account  for  speciation  in  both  reptiles  and  frogs. 

Consideration  of  the  nature  and  composition  of  the  wheatbelt  herpetofauna 
confirms  the  concepts  of  Storr  (1964)  lor  the  south-west;  that  is  that  the  fauna 
is  a blending  of  arid-adapted  elements  from  the  north  and  east  and  meso-temperate 
elements  from  the  extreme  south-east  of  Australia.  The  diversity  of  wheatbelt 
herpetofauna  is  largely  due  to  the  arid-adapted  groups  — Ctenophorus  (8  spp.), 
Ctenotus  (9  spp.),  Diplodactylus  (9  spp.),  Lerista  (8  spp.)  and  Neobatrachus 
(4  spp.).  These  genera  are  poorly  represented  in  the  mesic  south-east  and  south- 
west regions  of  Australia.  Conversely  three  genera  which  have  radiated  widely  on 
the  east  coast,  Oedura,  Sphenomorphus  and  Leiolopisma  are  poorly  represented 
in  the  south-west;  and  AnomalopuSy  Pseudemoia  and  Saiphos  are  not  represented 
in  the  south-west.  The  leptodactyhd  genera  Crtnia  and  Runidella  and  the  skink 
genus  Leiolopismay  which  identify  the  south-west  with  the  south-east  are,  with 
the  exception  of  R.  pseudinsigniferay  absent  from  the  wheatbelt. 

The  case  for  a south-west  phytogeographic  province  has  recently  been  reviewed 
and  consolidated  by  Beard  (1980).  However  the  evidence  for  a faunal  south- 
west province  is  not  as  conclusive.  Serventy  and  Whittell  (1976)  indicated  that 
the  south-west  avifauna  is  a mixture  of  Bassian  and  Eyrean  components  in  terms 
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of  the  traditional  terminology  of  Baldwin  Spencer  (1896).  Keast  (1959)  was  un- 
able to  reconcile  any  of  the  biogeographic  distribution  patterns  to  reptile  distri- 
butions. Our  data  and  those  of  Cogger  (1979)  show  that  few  reptile  or  amphibian 
distributions  accord  with  the  south-west  province  boundary  as  usually  drawn 
from  the  mouth  of  the  Murchison  River  (27°43'S,  114°10'E)  to  Israelite  Bay 
(33  37'S,  123°32'E).  Many  species  with  wide  distributions  in  arid  Australia 
extend  well  to  the  south  and  west  of  this  line  but  exclude  the  extreme  south- 
west. Conversely  other  species,  most  of  which  do  not  occur  in  the  wheatbelt, 
have  rather  restricted  distributions  in  the  extreme  south-west.  In  particular 
there  is  a hiatus  along  a line  drawn  between  Perth  and  Albany;  of  109  species 
of  wheatbelt  reptiles  only  35  extend  south  and  west  of  this  line.  Agamids  and 
geckos  are  particularly  poorly  represented  south  of  this  line  with  two  and  four 
species  respectively.  This  is  reminiscent  of  the  situation  in  south-east  Australia, 
where  Tasmania  has  one  agamid  and  no  geckos. 

In  summary,  the  distributions  of  reptiles  and  amphibians  in  south-west  Western 
Australia  do  not  readily  accord  with  the  concept  of  a south-west  province  based 
on  a line  between  the  Murchison  River  and  Israelite  Bay.  To  encompass  the 
‘distinctness'  of  the  south-west  herpetofauna  in  terms  of  most  endemic  species 
and  isolated  endemic  genera,  e.g.  Pseudemydura,  Pletholax,  Aclys,  Elapognathus, 
Rhinoplocephalus  and  Metacrinia  a much  smaller  region  should  be  envisaged. 
It  would  include  the  coastal  plain  south  from  Geraldton  and  east  to  the  vicinity 
of  Esperance  (33°52^S,  121°53^E)  and  inland  to  the  eastern  margins  of  the 
forest  block. 

Except  for  a few  species  our  data  do  not  support  the  suggestion  of  Keast  (1959) 
that  the  south-west  has,  ‘given  rise  to  major  faunal  components  in  reptiles’. 

It  is  relevant  to  compare  the  herpetofauna  of  the  Western  Australian  wheatbelt 
and  Victorian  ‘mallee’;  these  areas  are  similar  in  rainfall  seasonality,  incidence  and 
variability,  land  use  and  vegetation  (though  the  wheatbelt  probably  had  more  wood- 
land than  its  Victorian  counterpart).  Seventy-three  species  of  reptile  are  recorded 
from  the  ‘mallee’  (Rawlinson  1966)  compared  to  109  for  the  Western  Australian 
wheatbelt,  and  there  is  no  endemism.  In  this  latter  sense  the  two  regions  are 
similar,  Rawlinson  states  that  the  mallee  cannot  be  considered  a separate  faunal 
division  and  draws  attention  to  the  similarity  between  the  ‘mallee’  and  south- 
western Australia. 

HetniGTgis  inttiulis  tnitialis  and  Ranidellu  pseudinsignifeTa  are  interesting  cases 
of  species  of  apparent  mesic  origin  which  have  made  considerable  inroads  into  the 
semiarid  zone  in  Western  Australia.  The  former  is  found  north  and  east  to  Fraser 
Range;  R.  pseudinsignifera  occurs  north  to  Kalbarri  and  east  to  the  vicinity  of 
Balladonia,  it  sundves  in  a mesic  microenvironment  by  virtue  of  its  occurrence  in 
seepages  and  soaks  around  granite  outcrops.  Heatwole  (1976)  has  postulated  a 
similar  situation  in  south-west  Western  Australia  for  the  genus  Egemia. 

Mulcahy  (1973)  has  reviewed  the  formation  of  landscape  in  the  south-west  and 
Bettenay  and  Kingston  (1964)  and  Mulcahy  and  Kingston  (1961)  have  examined 
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pedogenesis  in  two  localised  areas  within  the  wheatbelt.  The  erosion  of  dissected 
laterites  into  sandplains  has  been  a prominent  feature  of  the  evolution  of  landscape 
here.  It  is  tempting  to  postulate  the  incursion  of  a sand-adapted  herpetofauna 
from  the  central  deserts  into  the  wheatbelt  concurrent  with  the  evolution  of 
sandplains.  However  this  is  unlikely  as  the  development  of  sandplains  from  the 
weathering  of  lateritic  duricrust  in  the  central  deserts  and  in  the  wheatbelt  were 
probably  simultaneous  events,  probably  in  the  mid  Miocene  or  Oligocene  epochs, 
see  Johnstone  et  aL  (1973),  Mulcahy  and  Hingston  (1961)  and  Towner  and 
Gibson  (1980).  Additionally,  Pianka  (1972)  has  shown  abundantly  clearly  that  of 
the  ‘desert’  species  which  also  occur  in  the  wheatbelt  90%  are  on  the  heavier  soils 
of  the  ‘shrub  — Acacia  species’  category.  Only  Ctenophorus  isolepis  and  Varanus 
eremius  (which  are  only  marginally  wheatbelt  species)  belong  to  Pianka’s  ‘sand- 
ridge’  and  ‘Triodia-sandplain’  category.  Some  distributions  suggest  that  there  has 
been  incursion  of  sandplain  species  into  the  south-west  via  the  west  coast  south  of 
North  West  Cape.  The  distributions  of  Ctenotus  fallens,  Diplodactylus  albo- 
guttatus  and  Ctenophorus  maculatus  suggest  that  this  might  be  the  case. 

Hopper  (1979)  has  shown  that  the  ‘transitional  rainfall  zone’  which  corres- 
ponds approximately  to  the  wheatbelt  is  particularly  rich  in  plant  species  and  he 
invokes  Tertiary-Quaternary  climatic  fluctuation  and  subsequent  landscape 
developments  as  a factor  promoting  plant  speciation  in  the  region.  While  the 
evidence  for  similarly  directed  speciation  in  reptiles  is  not  extensive  there  are 
several  interesting  cases.  The  distributions  of  Tympanocryptis  adelaidensis  ade- 
laidensis  and  T.  a.  chapmani  correspond  approximately  to  the  northern  and 
southern  occurrences  of  extensive  sandplains  in  the  wheatbelt.  Both  subspecies 
have  only  been  recorded  on  sandplains  and  it  is  possible  that  the  intervening 
‘heavier’,  i.e.  with  a greater  clay  content,  soils  may  be  a geographical  barrier 
promoting  reproductive  isolation,  A similar  situation  may  prevail  in  the  Coorow- 
Mt.  Lesueur  district  where  a distance  of  50-60  km  with  laterite  overlain  by 
shallow  sand  apparently  separates  Ctenophorus  maculatus  maculatus  on  the  coast 
from  C.  m.  griseus  in  the  wheatbelt  (Dell  and  Chapman,  1977).  In  addition  Storr 
(1972)  has  inferred  in  situ  speciation  for  3 species  of  Morethia  which  occur 
largely  in  allopatry  in  the  wheatbelt.  Storr  (1976)  has  also  implied  that  woodland 
on  laterite  of  the  forest  block  is  a geographical  barrier  between  Lerista  elegans 
and  L.  distingue?ida  which  occur  on  the  coastal  plain  and  precambrian  shield 
respectively. 
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Appendix  I 

Figures  2—88 


Heleioporus  alhopunctatus  • Heleioporus  psammophilus  m 

Crinia  georgiana  a Neobatrachus  wilsmorei  u 


Cyclorana  platycephala  ▲ Myobatrachus  gouldii  • 

Limnodynastes  dorsalis  • 
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Neobatrachus  centralis  • 

Litoriaadelaidensis  A Neobatrachus  pelobatoides  • 


Neobatrachus  sutor  • 
Heleioporus  eyrei  ▲ 


Pseudophryne  guentheri  # 


Pseudophryne  occidentalis  O 
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Litoria  moorei  ▲ 

Litoria  cyclorhynchus  • 


Crenadactylus  o.  ocellatus  • 
Crenada^tylus  o.  horni  ■ 


Diplodactylus  alboguttatus  O 
Diplodactylus  squarrosus  A 
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Diplodactylus  granariensis  • Diplodactylus  pulcher  • 


Gehyra  variegata  • 
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Heteronotia  binoei  • 


Phyllurus  milii  • 


Oedura  reticulata  • Nephrurus  uertebralis  A 
Nephrurus  levis  occidentalis 
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Aprasia  repens  • 
Pygopus  nigriceps  a 


Delma  nasuta  o 
Delma  fraseri  • 


Delma  australis  0 
Pletholax  gracilis  ★ 


Delma  grayii  • 
Delma  tincta  O 
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Lialis  burtonis  • Pygopus  lepidopodus  • 


Fig.  28 


Ctenophoms  inermis  ^ 
Ctenophorus  cristatus  • 


Tympanocryptis  a.  adelaidensis  • 
Tympanocryptis  a.  chapmani  q 
Ctenophorus  isolepis  citrinus  ^ 
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Ctenophorus  m.  griseus  Q 
Ctenophorus  m.  maculatus  % 


Ctenophorus  ornatus  • 


Ctenophorus  reticulatus  • 


Ctenophorus  scutulatus 
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114*  115‘  116*  117*  jIS'  119'  '20* 

Ctenophorus  salinarum  O 
Tympanocryptis  cephala  _ A 
Gp.mmatophora  longirostris  ★ 


Moloch  horridus  • 


Cryptoblepharus  carnabyi  O 

Pogona  m.  minor  • Cryptoblepharus  plagiocephalus  • 
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114*  115*  116* 

Ctenotus  alleni  •¥■ 
Ctenotus  gemmula  # 


117*  118*  119*  120* 

Ctenotus  atlas  A 


114*  115*  116*  117*  118’  119* 

Ctenotus  fallens  • 


Ctenotus  impar  • 


Ctenotus  mimetes  • 
Ctenotus  uber  O 
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Ctenotus  p.  pantherinus  • 


Ctenotus  schomburgkii  • 


Egernia  carinata  • 


Egernia  depressa  O 
Egernia  stokesii  badia  • 
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Egernia  inornata  O 
Egernia  multiscutata  bos  • 


Eremiasc incus  richardsonii  • 


Hemiergis  i.  initialis  • 
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Lerista  muelleri  • 
Lerista  distinguenda  O 


Lerista  lineopunctulata  • 
Lerista  gerrardii  O 


Lerista  macropisthopus  • 
Lerista  elegans  A 
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Lerista  praepedita  # Menetia  greyii  # 

Menetia  surda  ■¥■ 


Morethia  butleri  • 


Morethia  lineoocellata  o 
Morethia  obscura  0 
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Ornolepida  branchialis  • 


Tiliqua  rugosa  • 


Tiliqua  occipitalis  • 


Fig.  61 


Varanus  caudolineatus  • 
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Varanus  eremius  • 


Varanus  gouldii 


Varanus  rosenbergi 


Varanus  tristis 
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Fig.  66 
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Ramphotyphlops  pinguis  • 


Fig.  67 
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114'  115'  '16*  117*  116*  119*  120* 

Ramphotyphlops  hamatus  A 
Ramphotyphlops  leptosoma  ■ 
Ramphotyphlops  bituberculatus  • 


Ramphotyphlops  waitii  • 
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Python  spilotes  Q 
Aspidites  ramsayi  • 


Acanthophis  antarcticus  • 
Acanthophis  pyrrhus  ▲ 


Liasis  childreni  • 


Demansia  reticulata  • 
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Furina  ornata  A 

Denisonia  fasciata  • Notechis  coronatus  • 


Notechis  curtus 


Notechis  scutatus  • 
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Pseudechis  australis  • Pseudonaja  affinis  • 


Pseudonaja  modesta  • 
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Rhinoplocephalus  gouldii  • 


114*  115*  116*  117'  lie-  119*  120' 

Rhinoplocephalus  monachus  • 


Rhinoplocephalus  nigriceps  • 


Vermicella  bertholdi  • 
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Vermicella  bimaculata  • 


Vermicella  semifasciata  • 


Vermicella  f.  fasciolata  • 
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Subtidal  Seagrass  and  Sand  Habitats  in  Shark  Bay,  Western  Australia 
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Abstract 

The  fauna  of  three  habitats  (Posidonia  and  Amphibolis  seagrass  beds  and  open 
sand)  on  a subtidal  sandflat  off  Monkey  Mia,  Shark  Bay,  Western  Australia  (25° 
48  S,  113  43  E),  was  investigated.  The  fauna  of  the  seagrass  beds  was  diverse  and 
abundant,  Amphibolis  stations  had  115  species,  a total  density  of  332.2  indi- 
viduais/m^  and  a shellfree,  dr>'  biomass  of  32.5g/m^,  The  corresponding  figures  for 
Posidonia  stations  were  not  significantly  different:  97  species,  298.1  individuals /m^ 
and  38.0g/m^.  By  comparison  the  sand  stations  were  impoverished:  20  species, 
19.3  individuals/m^ , and  4.3g/m^.  There  was  a substantial  overlap  of  species 
between  the  two  seagrass  habitats  but  little  overlap  between  the  fauna  of  either 
seagrass  and  sand  stations.  Epifauna  and  epibiota  dominated  the  seagrass  stations. 
Infauna  was  relatively  rare,  but  at  the  same  level  as  in  the  sand  stations,  where  it  was 
dominant.  Reasons  for  the  relative  impoverishment  of  sand  stations  are  discussed. 


Introduction 

Seagrasses  form  extensive  beds  in  many  estuaries  and  shallow  marine  embay- 
ments  along  the  Australian  coast.  In  Western  Australia  large  beds  are  found 
on  the  south  west  coasts  as  far  noi'th  as  Shark  Bay.  North  of  Shark  Bay  sea- 
grasses  still  occur  but  they  do  not  form  extensive  beds.  Seagrasses  are  an  im- 
portant source  of  primary  production  in  coastal  areas  (for  review  see  Hutchings, 
1982).  Despite  their  importance  as  a source  of  primary  production  few  animals 
feed  directly  on  seagrasses.  Instead  breakdown  of  dead  plants  into  particles 
and  adhering  microorganisms  are  consumed  by  animals  which  in  turn  are  preyed 
upon  by  carnivores  (Fenchel  1977;  Kirkman  and  Reid  1979;  Robertson  and 
Mann  1980).  The  detrital  material  can  be  utilized  by  a variety  of  animals  within 
the  bed  itself  or  can  be  exported  from  the  system  by  currents  and  wave  action 
and  utilized  elsewhere  (Ogden  and  Zieman  1977). 

Seagrass  beds  are  generally  rich  in  fauna  (Hutchings  1982),  but  the  composition 
of  the  fauna  is  poorly  known.  The  fauna  of  Western  Australian  seagrass  beds  has 
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received  little  attention.  Scott  (1981)  examined  the  fish  fauna  of  Posidonia 
beds  in  detail.  Qualitative  listings  of  the  fauna  of  seagrasses  in  Cockbum  Sound 
have  been  undertaken  but  remain  unpublished.  Seagrass  beds  are  also  important 
habitats  for  larval  stages  and  juveniles  of  important  fish  and  crustacean  species 
(Young  1978;  Bell  et  al.,  1978). 

Shark  Bay  is  the  largest  marine  embayment  in  Western  Australia,  with  an 
area  of  12,500  km^ . The  bay  is  shallow  and  consists  of  eastern  and  western 
gulfs.  The  average  depth  is  approximately  9 m with  maximum  depths  seldom 
exceeding  37  m (Logan  and  Cebulski  1970).  While  only  an  estimated  10%  of 
the  bottom  of  the  bay  is  covered  by  seagrasses,  the  beds  are  considered  to  be 
the  most  important  source  of  primary  production  in  Shark  Bay  (Smith  and 
Atkinson  1983).  Mangroves  occurring  in  restricted  parts  of  the  eastern  gulf 
and  phytoplankton  are  two  additional  sources  of  primary  production,  but  their 
contribution  is  thought  to  be  relatively  small.  The  seagrass  flora  of  Shark  Bay 
is  diverse,  with  at  least  17  species  (McComb  et  al.  1981)  out  of  a world  total 
slightly  in  excess  of  50  (Hutchings  1982).  The  dominant  species  are  Amphi- 
bolis  antarctica  (Lahill)  and  Posidonia  australis  Hawk  f.  which  form  monospecific 
beds  in  many  parts  of  the  bay.  In  many  areas  sand  patches  of  varying  size  occur 
among  the  beds. 

The  present  paper  is  the  first  analysis  of  the  fauna  of  seagrass  beds  in  Shark 
Bay.  Preliminary  observations  undertaken  in  March  1982  indicated  there  are 
different  animal  communities  in  Amphibolis  and  Posidonia  seagrass  beds,  and  that 
the  faunas  of  adjacent  sand  patches  are  relatively  impoverished.  This  parallels 
the  situation  reported  in  sand  and  seagrass  beds  of  Zostera  capricomi  Aschers 
and  Posidonia  australis  in  the  Port  Hacking  estuary.  New  South  Wales,  by  Wadley 
(1981).  In  addition  to  the  different  composition  of  the  fauna  in  Amphibolis 
and  Posidonia  beds  in  Shark  Bay,  biomass  of  animals  seemed  to  be  higher  in 
Posidonia  beds  than  in  the  other  habitats.  This  study  sets  out  to  test  these  obser- 
vations. The  taxonomic  problems  associated  with  many  of  the  animal  phyla 
occuring  in  the  seagrass  beds  of  Shark  Bay  precluded  an  analysis  of  the  fauna 
to  the  species  level.  Quantitative  descriptions  in  terms  of  diversity,  density  and 
biomass,  are  given  at  phylum  level  for  each  habitat. 

Materials  and  Methods 

The  area  selected  for  study  is  an  extensive  subtidal  sandflat  offshore  from  Monkey 
Mia  (25°48'S,  113°43'E).  It  was  selected  because  there  were  large,  monospecific 
patches  of  both  of  the  major  seagrass  species  which  occur  in  Shark  Bay  inter- 
spersed with  sand  patches;  thus  all  of  the  three  habitats  to  be  examined  were 
represented.  Also,  since  the  entire  area  is  subtidal,  differences  between  the  three 
habitats  were  not  masked  by  varying  effects  of  exposure  during  low  tide. 

Sampling  transects  were  run  across  the  sandflat  parallel  to  the  shore  at  Monkey 
Mia.  They  were  at  least  100  m apart  and  stations  on  a transect  at  least  50  m apart. 


48 


Fred  E.  Wells,  Robert  A.  Rose  and  Suzette  Lang 


Sand  patches  were  sampled  as  they  were  encountered  and  the  adjacent  seagrass 
was  also  sampled.  When  all  sand  stations  had  been  completed  additional  transects 
were  made  to  complete  the  seagrass  stations.  In  all  three  habitats  samples  were 
made  at  least  2 m from  the  edge  of  the  habitat  to  avoid  possible  transitional 
effects  at  the  fringes.  A total  of  15  samples  was  made  in  each  habitat.  No  attempt 
was  made  to  measure  the  density  of  seagrasses  in  each  station,  but  the  beds 
appeared  visually  to  be  uniform. 

At  each  station  a circular  steel  frame  0.1  m^  in  area  with  a serrated  edge  was 
worked  into  the  substrate  to  a depth  of  10  cm.  In  some  seagrass  stations,  parti- 
cularly Amphibolis,  the  root  network  was  too  densely  packed  to  be  penetrated 
by  the  frame  on  its  own,  and  the  roots  were  cut  with  a diving  knife.  All  sea- 
grasses  above  the  sediment  surface  were  removed  by  hand  and  placed  in  a cloth 
bag.  Sediment  was  then  removed  from  the  frame  by  an  airlift  pump  made  from  a 
5 cm  diameter  PVC  tube  approximately  1.3  m long.  Tbe  sample  was  strained 
through  a 1 mm  mesh  and  placed  in  a labelled  cloth  bag  for  sorting  on  shore. 
All  live  animals  were  removed  and  preserved  in  10%  formalin  buffered  with 
borax. 

Periodic  measurements  were  made  of  temperature  and  salinity.  Depth  was 
measured  at  each  station  when  the  sample  was  taken.  At  the  first  five  stations 
in  each  habitat  a sediment  sample  was  taken  by  pushing  a PVC  tube  (with  an 
area  of  0.08  m^  ) 5 cm  into  the  sediment.  The  sample  was  labelled  and  placed 

in  a plastic  bag. 

In  the  laboratory  the  preserved  animal  samples  were  washed  in  water,  sorted 
to  species,  counted  and  retained  in  70%  alcohol.  No  attempt  was  made  to  identify 
the  species,  but  representatives  of  each  were  deposited  in  the  Western  Australian 
Museum  The  remaining  specimens  were  decalcified  in  7%  hydrochloric  acid, 
washed  in  water,  and  dried  to  constant  weight  at  60° C.  They  were  weighed  to 
the  nearest  1 mg  on  a Sartorius  electronic  balance.  Corrections  were  made  to 
biomass  figures  for  individuals  used  as  voucher  specimens.  Numbers  of  species, 
densities,  and  biomasses  were  then  calculated  for  each  station  and  means  and 
standard  deviations  were  determined  for  each  habitat  type.  All  biomass  figures 
presented  refer  to  shell-free  dry  weight. 

Sediment  samples  were  placed  in  diluted  hydrogen  peroxide  at  room  tempe- 
rature to  remove  organic  materials  and  to  break  down  sediment  bound  together 
by  mucus.  Additional  hydrogen  peroxide  was  added  daily  until  all  reaction 
ceased.  The  samples  were  washed  in  water  and  allowed  to  sit  foi  several  days 
until  sediment  particles  had  settled  to  the  bottom.  The  supernatant  was  drained 
off  and  each  sample  was  dried  at  60°C.  The  sediment  was  then  sieved  through 
meshes  of  1000,  500,  250,  125  and  63  ixm.  Material  remaining  on  each  sieve  was 
weighed  to  the  nearest  0.1  g on  the  Sartorius  balance.  Weights  obtained  were 
converted  to  0 values  on  the  Udder-Wentworth  scale,  and  other  sediment  cha- 
racteristics were  calculated  as  shown  by  Buchanan  (1971). 
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Species  diversity,  biomass  and  density  of  invertebrates  recorded  at  15  stations 
in  each  of  the  three  habitats  (two  seagrass  types  and  one  sand)  were  analyzed 
with  a balanced,  one-factor  analysis  of  variance.  To  stabilize  heterogenous  va- 
riances, data  were  transformed  to  Log^  (x+1)  before  analysis.  Significant  dif- 
ferences between  habitats  were  further  tested  a posteriori  with  a Student-Newman- 
Keuls  (SNK)  multiple  comparison  test  (Sokal  and  Rohlf  1969). 


Results 

During  sampling  (May  1982)  water  temperatures  on  the  sandflat  ranged  from 
18  to  21°C.  The  stations  were  at  depths  of  0.9  to  2.0  m at  low  tide.  Sediment 
characteristics  for  the  Amphibolis  and  Posidonia  stations  were  similar.  Amphi- 
bolis  stations  consisted  of  medium  sand  with  a mean  grain  size  of  1.54  ± 0.30  0 
and  a silt  content  of  15.9  ± 9.1%  compared  to  a mean  grain  size  of  1.68  ± 0.130 
and  a silt  content  of  15.0  ± 10.0%  respectively  for  Posidonia.  Sand  stations 
also  had  medium  sediments,  with  a mean  0 value  of  1.33  ± 0,10  but  the  silt 
content  of  1.4  ± 0.4%  was  much  lower  (Table  1). 

The  two  seagrass  types  harboured  a diverse  fauna.  At  the  Amphibolis  stations 
a total  of  115  species  was  recorded,  with  the  most  diverse  groups  being  crus- 
taceans (39  species),  molluscs  (26)  and  polychaetes  (24)  (Table  2).  The  mean 
number  of  species  per  station  was  17.2.  The  Posidonia  stations  were  not  as 
diverse  in  total  species  with  97  but  the  same  three  groups  were  dominant.  In 
Posidonia  33  species  of  crustaceans,  27  molluscs,  and  20  polychaetes  were  re- 
corded. The  mean  number  of  species  per  station  in  Posidonia  was  12.8.  By  com- 
parison sand  stations  were  impoverished  with  a total  of  only  20  species,  and  a 
mean  per  station  of  1.7,  Of  the  20  species  recorded  in  sand  12  were  molluscs. 
A one-factor  analysis  of  variance  comparing  the  differences  in  number  of  species 
per  station  in  the  three  habitats  indicated  that  there  was  a significant  difference 
between  habitats  (P<0.001;  F=33.86;  Fi=2,  F2=42).  The  mean  number  of 
species  per  habitat  was  significantly  highest  in  Amphibolis,  second  in  Posidonia 
and  least  in  sand  (P<0.05;  SNK  Test). 

A total  of  156  species  was  collected  in  tht  Posidonia  md  Amphibolis  stations, 
50  of  which  were  common  to  both  habitats.  The  overlaps  between  both  seagrass 
habitats  and  sand  were  much  lower;  seven  species  of  127  were  in  common  between 
Amphibolis  and  sand,  and  eight  of  102  between  Posidonia  and  sand.  Only  five 
species  occurred  m all  three  habitats  (the  molluscs  Cantharus  erythrostoma 
(Reeve,  1846),  Circe  lenticularis  Deshayes,  1853  and  Tapes  literata  Linnaeus, 
1758,  one  pagurid  crustacean,  and  one  polychaete).  Many  of  the  166  species 
were  collected  only  once,  and  thus  could  have  only  been  collected  in  one  habitat. 
Species  overlaps  between  habitats  were  recalculated  for  all  species  in  which  five 
or  more  individuals  were  collected.  When  only  these  species  were  considered 
the  overlap  between  Amphibolis  and  Posidonia  stations  became  even  more  pro- 
nounced with  24  of  the  29  species  being  shared  in  common.  The  high  degree 
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of  species  overlap  between  Amphibolis  and  Posidonia  stations  indicates  that 
only  one  community  is  present.  The  overlap  between  sand  and  seagrass  stations 
was  low:  four  species  of  27  for  sand  - Amphibolis  and  four  of  26  for  sand  - 
Posidonia.  The  four  species  (the  molluscs  C.  erythrostoma  and  T.  hterata,  one 
pagurid  crustacean  and  one  polychaete)  were  in  fact  recorded  m all  three  habi- 
tats. The  low  overlap  between  sand  and  seagrass  stations  demonstrates  that  a 


different  community  is  present  in  the  sand. 

Data  for  density  showed  much  the  same  relationships  between  habitats  as 
that  for  species  numbers  (Table  2).  Amphibolis  stations  had  the  greatest  mean 
density  (332.2/m^),  comprised  mainly  of  ascidians  (97.3/m^),  crustaceans 
(86.0/m^)  and  polychaetes  (52.7/m^).  I'he  mean  density  in  Posidonia  stations 
was  similar  (298. 1/m^).  The  same  three  groups  were  numerically  dornmant, 
though  in  a different  order:  molluscs  (115.3/m^),  crustaceans  (76J/m  ) and 
ascidians  (52.7/m^).  Total  mean  density  in  sand  was  only  19.3/m^  an  order 
of  magnitude  lower  than  in  the  seagi'ass  habitats.  Molluscs  (l0.0/m'‘)  and  poly- 
chaetes (6.0/m^)  were  numerically  dominant  in  sand.  One-factor  analysis  ot 
variance  showed  significant  differences  in  density  among  the  three  habitats 
(P<0.001 ; F=43.5;  fi“2,  f2=42).  The  mean  density  of  the  sand  habitat  was  sig- 
nificantly  less  (P<0.05)  than  the  densities  of  either  the  Amphibolis  or  Posidonia, 
habitats,  which  were  not  significantly  different  to  each  other  (P>0.05;  SNK 

The  overall  pattern  for  biomass  was  also  similar  to  that  shown  for  species 
numbers  and  density  (Table  2).  Posidonia  stations  had  the  greatest  mean  dry, 
shellfree  biomass  (38.0  g/m^ ) which  was  comprised  primarily  of  molluscs 
(20.4  g/mM,  ascidians  (12.8  g/m^  ) and  crustaceans  (2.9  g/m  ).  The  mean  bio- 
mass in  Amphibolis  stations  was  lower  (32.5  g/m^ ) and  comprised  of  ascidians 
(22.4  g/m^  ),  molluscs  (4.7  g/m'' ) and  crustaceans  (3.2  g/m  ).  Again  sand  stations 
were  relatively  impoverished.  The  mean  biomass  m sand  was  4 3 g/m  - over 
99%  of  which  was  molluscs.  One  factor  analysis  of  variance  showed  that  biomass 
varied  significantly  between  habitats  (P<0.001;  FI.,  i ’ i )•  ^ 

mean  biomass  at  the  sand  habitat  was  signifieantly  less  (P<0.05)  than  the  b.o- 
mass  at  either  the  Amphibolis  or  Posidonia  habitats  which  were  not  significantly 

different  from  each  other  (P>0.05;  SNK  Test).  c • r i 

The  animals  collected  were  divided  into  the  four  habitat  groupings  of  infaunal, 
epifaunal,  epibiotic  and  epibenthic  as  defined  by  Hutchings  (1982).  Epifauna 
dominated  in  Amphibolis  stations,  with  63  species,  followed  by  epibiotic  species 
(26)  and  infaunal  species  (19)  (Table  3).  The  same  pattern  occurred  m Woma 
stations,  where  there  were  55  epifaunal  species,  20  infaunal  and  19  epibiotic. 
The  dominance  of  epifaunal  species  in  seagrasses  was  not 

compared  on  a basis  of  the  mean  number  of  species/station.  This  was  particular!) 
true  in  Amphibolis,  where  the  mean  number  of  epifaunal  species  was  8.6  com 
pared  to  6 0 for  epibiotic  species.  In  Posidonia  Action,  the  mean  number  of 
epifaunal  species  was  higher,  7.5/station,  out  of  a total  of  12.8/station.  The 
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Table  1 Sediment  characteristics  in  three  habitats  on  a subtidal  sandflat  off  Monkey  Mia,  Shark  Bay,  Western  Australia. 
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sand  stations  were  dominated  by  12  infaunal  species  which  had  a mean  of  0.9 
of  a total  of  1.7/station. 

The  relationships  in  density  were  somewhat  different  (Table  3).  Epibiotic 
species  (158. 0/m^  ) and  epifaunal  species  (141. 4/m^  ) were  codominant  mAmphi- 
bolis,  together  comprising  90%  of  the  total.  However  in  Posidonia  epifaunal 
species  were  more  dense  (173. 5/m^)  and  epibiotic  species  were  relatively  less 
important  (73.3/m^).  Together  the  two  comprised  almost  83%  of  the  total 
density.  Sand  stations  were  dominated  by  infaunal  species  (11.3/m^),  which 
were  59%  of  the  total  density. 

In  biomass  terms  Amphibolis  stations  were  dominated  by  epibiotic  species, 
which  had  a total  biomass  of  23.7  gjnp  out  of  a total  of  32.5  g/m^  (Table  3). 
In  Posidonia  the  biomass  was  more  evenly  split:  14.2  g/ni^  for  infaunal  species; 
13.4  gjuP  for  epibiotics;  and  10.4  gjvo}  for  epifauna.  Sand  stations  were  do- 
minated by  infaunal  species,  with  4.0  g/m^  or  92%  of  the  total.  In  summary 
both  seagrass  habitats  were  dominated  by  epifaunal  and  epibiotic  species,  with 
the  dominant  type  varying  between  habitat  depending  on  whether  the  number 
of  species,  mean  species/station,  density  or  biomass  was  being  considered.  In 
contrast,  infaunal  species  dominated  in  all  of  these  categories  in  the  sand  stations. 


Discussion 

Hutchings  (1982)  has  pointed  out  that  no  single  type  of  sampling  programme 
can  be  effective  in  a habitat  as  structurally  diverse  as  a seagrass  bed.  Epibenthic 
species  were  low  in  density  and  biomass  in  both  seagrass  types  and  none  was 
collected  in  the  sand  samples.  Young  (1978)  has  shown  that  prawns  are  an  im- 
portant component  of  seagrass  beds  in  Queensland,  and  Shark  Bay  is  a major 
prawn  fishery  (Penn  and  Stalker  1979).  Epibenthic  fish  species  are  also  important 
in  seagrasses  (Scott  1981).  Neither  of  these  groups  was  adequately  sampled 
during  the  present  study,  which  was  more  concerned  with  benthic  species.  Another 
limitation  of  the  present  study  is  that  samples  were  made  only  in  one  season. 
No  inferences  on  seasonality  of  the  fauna,  which  can  be  considerable  in  sea- 
grass beds  (Hutchings  and  Recher  1974;  Heck  1977;  1978),  can  be  made. 

The  present  results  are  consistent  with  other  studies  of  seagrass  beds  which 
have  shown  that  sand  is  relatively  impoverished  in  comparison  with  the  seagrass 
areas.  Reasons  for  the  relative  paucity  of  fauna  in  sand  are  not  fully  understood, 
but  Hutchings  (1982)  has  summarized  the  recent  literature.  Two  major  theories 
have  emerged.  Firstly,  the  seagrasses  stabilize  the  substrate,  reducing  disruptions 
from  physical  effects  such  as  wave  action  and  from  biological  effects  such  as 
predation  by  large  animals  moving  over  the  sand.  Secondly,  seagrasses  increase 
habitat  complexity  and  surface  area,  allowing  a greater  number  of  species  to 
colonize  the  area.  The  second  theory  is  more  likely.  The  presence  of  seagrasses 
provides  a habitat  for  epibiotic  species  which  is  absent  in  sand.  Mobile  epibenthic 
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species  are  also  given  more  protection  as  are  the  epifaunal  species  on  the  sedi- 
ment surface.  All  of  these  increases  in  species  would  be  due  to  increased  habitat 
complexity.  The  stabilization  of  sediments  by  seagrasses,  however,  is  offset  by 
the  dense  mat  of  roots  and  rhizomes  which  makes  the  sediment  largely  impe- 
netrable to  many  burrowing  species.  Infaunal  species  were  only  a small  com- 
ponent of  the  fauna  in  both  seagrasses  in  terms  of  number  of  species  and  density, 
and  were  important  in  terms  of  biomass  only  in  Posidonia  stations. 

Related  to  the  diversity  of  the  fauna  was  the  large  number  of  species  which 
were  recorded  only  once  or  at  most  a few  times.  Of  the  166  species  collected  in 
this  study  only  29  were  represented  by  five  or  more  individuals.  Similar  results 
have  been  obtained  in  other  studies.  Working  in  New  South  Wales  Posidonia 
beds  Collett  et  al.  (1984)  found  that  211  of  363  species  collected,  or  54.5%, 
were  restricted  to  one  site.  A total  of  102  species  (26.9%)  was  recorded  as  single 
individuals.  Collett  et  aL  (1984)  concluded  that  there  is  no  characteristic  Po5Z- 
donia  fauna,  a finding  confirmed  in  Shark  Bay,  where  there  was  a considerable 
overlap  in  fauna  between  Posidonia  and  Amphibolis  stations. 
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Revision  of  the  Monacanthid  Fish  Genus  Brachaluteres 


J.  Barry  Hutchins*  and  Roger  Swainston* 


Abstract 

Four  species  of  the  monacanthid  genus  Brachaluteres  are  recognised:  B,  jack- 
sonianus  (Quoy  and  Gaimard)  from  southern  Australia;  B,  taylori  Woods  from 
Queensland,  Lord  Howe  Island,  New  Guinea  and  the  Marshall  Islands;  B.  ulvarum 
Jordan  and  Snyder  from  Japan;  and  B.  fahaqa  Clark  and  Gohar  from  the  Red  Sea. 
The  long  accepted  name  of  B.  haueri  (Richardson)  is  shown  to  be  a junior  synonym 
of  B.  jacksonianus,  A key  to  the  species  is  provided,  as  well  as  diagnostic  illus- 
trations. 


Introduction 

The  monacanthid  genus  Brachaluteres  consists  of  small  fishes  which  are  known 
from  shallow  inshore  waters  of  several  areas  in  the  Indian  and  Pacific  Oceans. 
They  are  reasonably  common  in  Australia  and  Japan,  but  records  for  the  Marshall 
Islands,  Papua  New  Guinea,  the  Maldives  and  the  Red  Sea  are  each  based  on  one 
to  three  specimens  only.  Being  poor  swimmers,  they  are  usually  found  on  shel- 
tered reefs,  in  sea  grasses  or  around  jetty  piles.  All  members  of  the  genus  can 
greatly  inflate  their  abdomens  when  in  danger,  an  adaptation  which  serves  to 
noticeably  increase  their  body  size  (Figure  1).  This  feature,  together  with  their 
cryptic  coloration,  probably  decreases  the  chances  of  predation,  and  therefore 
compensates  for  their  relatively  poor  swimming  ability. 

The  genus  has  not  been  reviewed  previously,  although  species  lists  and/or 
species  accounts  were  presented  by  Gunther  (1870),  Macleay  (1881),  McCulloch 
(1929),  Fraser-Brunner  (1941),  Clark  and  Gohar  (1953),  Whitley  (1964),  Woods 
(1966)  and  Scott  (1969).  The  paper  by  Clark  and  Gohar  also  provided  a key  to 
three  species.  The  present  study  recognises  ioxxr  Brachaluteres  jacksonianus 

(Quoy  and  Gaimard),  B.  ulvarum  Jordan  and  Snyder,  B.  taylori  Woods  and 
B.  fahaqa  Clark  and  Gohar  from  a total  of  13  nominal  species.  The  majority  of 
these  are  here  considered  junior  synonyms  of  B.  jacksonianus  from  southern 
Australia,  a species  which  varies  considerably  in  both  colour  and  body  form. 
This  species  is  also  the  best  known  member  of  the  genus,  being  found  in  reason- 
able numbers  throughout  its  range.  The  other  three  are  less  well  known  as  they 
are  poorly  represented  in  collections. 


* Dcp3.rtmcnt  of  Ichthyology,  W^estcrn  Au.str3,li3.n  Museum,  Fr3.ncis  Street,  Perth,  W^estern 
Australia  6000. 
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Figure  1 Brachaluteres  jacksonianus  (based  on  WAM  P.8622,  37  mm  SL),  showing  size  and 
shape  of  inflated  abdomen  (anterior  view). 

Other  studies  on  the  genus  have  focused  on  its  osteology  (Matsuura  1979; 
Tyler  1980;  and  Tyler  and  Matsuura  1981)  and  viceral  anatomy  (Clark  and 
Gohar  1953  and  Mok  1975). 


Methods 

Measurements  and  counts  follow  Hutchins  (1977),  with  the  following  exceptions: 
the  caudal  peduncle  depth  was  made  at  the  point  of  least  depth,  usually  between 
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the  origins  of  the  uppermost  and  lowermost  caudal  fin  rays;  and  proportional 
measurements  were  taken  from  specimens  over  25  mm  SL.  Also,  the  terminology 
used  here  differs  with  reference  to  the  structure  representing  the  rudimentary 
pelvic  fin  located  at  or  near  the  end  of  the  pelvis  in  most  monacanthids.  The 
‘pelvic  bony  structure’  of  Hutchins  is  replaced  by  ‘pelvic  fin  rudiment’.  The 
length  recorded  for  specimens  is  standard  length  when  indicated  by  the  abbrevi- 
ation SL;  total  length  is  used  for  the  remainder. 

Counts  of  the  soft  dorsal,  anal  and  pectoral  fin  rays  are  given  in  Table  1. 

The  following  abbreviations  for  institutions  are  used:  AM,  Australian  Museum, 
Sydney;  BMNH,  British  Museum  (Natural  History),  London;  CAS,  California 
Academy  of  Sciences,  San  Francisco;  MNHN,  Museum  National  d’Histoire  Natu- 
ralle,  Paris;  NMV,  Museum  of  Victoria,  Melbourne;  NSMT,  National  Science 
Museum,  Tokyo;  QM,  Queensland  Museum,  Brisbane;  QVM,  Queen  Victoria 
Museum,  Launceston;  SAM,  South  Australian  Museum,  Adelaide;  TM,  Tasmanian 
Museum  and  Art  Gallery,  Hobart;  USNM,  U.S.  National  Museum  of  Natural 
History,  Washington,  D.C.;  WAM,  Western  Australian  Museum,  Perth. 

All  illustrations,  except  Figure  6,  were  prepared  by  the  junior  author. 


Systematics 

Brachaluteres  Bleeker,  1866 

Brachaluteres  Bleeker,  1866:  13  (Type  species  Aleuterius  trossulus  Richardson,  1846,  by 

original  designation  = Batistes  jacksonianus  Quoy  and  Gaimard,  1824). 

Diagnosis 

This  genus  is  distinguished  from  all  other  monacanthid  genera  by  its  ability 
to  greatly  inflate  the  abdomen  [Paraluteres  Bleeker  can  also  inflate  its  abdomen, 
but  to  a far  lesser  extent).  Other  diagnostic  features  include  an  almost  circular 
lateral  profile,  no  pelvic  fin  rudiment  and  the  gill  opening  placed  well  above  the 
pectoral  fin  base  (positioned  lower  down  and  in  advance  of  the  pectoral  fin  base 
in  most  other  genera). 

Description 

Dorsal  fin  rays  I or  II,  23-30;  anal  fin  rays  20-27;  pectoral  fin  rays  10-12; 
caudal  fin  rays  12;  vertebrae  20;  branchiostegals  5. 

Body  deep  and  compressed,  depth  1.1-1. 5 in  SL;  head  short  and  deep,  length 
2. 4-3. 3 in  SL;  lateral  profile  of  snout  straight  to  prominently  concave,  length 
3. 9-4. 9 in  SL;  ventral  profile  of  head  and  breast  rounded,  degree  of  roundness 
depending  on  extent  of  inflation  of  abdomen;  width  of  abdomen  increases  greatly 
upon  inflation  (see  Figure  1);  eye  diameter  2. 5-3. 9 in  head  length  and  1.3-1. 8 
in  interorbital  width;  gill  opening  a short  slit  positioned  above  pectoral  fin  base, 
length  4. 1-7.8  in  head  length;  pelvic  flap  small  to  very  large. 
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Figure  2 Diagram  showing  the  dorsal  spines  and  part  of  the  cranium  in  lateral  view  of  a, 
Brachaluteres  jacksonianus,  WAM  P.28258-001,  38  mm  SL,  and  b,  B.  taylori, 
WAM  P.28254-001,  38  mm  SL  (camera  lucida  drawings  of  cleared  and  stained 
material,  anterior  end  facing  towards  left  hand  side  of  page). 
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Mouth  small,  terminal,  lips  not  obviously  fleshy;  dentition  consists  of  three 
outer  and  two  inner  teeth  on  each  side  of  upper  jaw;  extremities  of  inner  teeth 
usually  notched  and  projecting  a little  between  outer  teeth;  two  or  three  teeth 
on  each  side  of  lower  jaw  (posterior  tooth  absent  in  B,  jacksonianus  and  B. 
tayloriy  and  condition  not  known  for  S.  fahaqa). 

First  dorsal  spine  slender,  sometimes  with  a skinny  tip,  originating  over  pos- 
terior half  of  eye,  but  occasionally  behind  eye,  especially  in  juveniles;  small 
second  dorsal  spine  which  locks  first  spine  upright  present  in  J5.  ulvarum  and 
B.  taylori  (Figure  2b)  but  absent  in  B.  jacksonianus  (Figure  2a)  (condition  not 
known  for  B.  fahaqa  but  second  spine  expected  to  be  present);  shallow  groove 
located  in  back  for  partly  receiving  folded  first  dorsal  spine,  or  groove  absent; 
first  dorsal  spine  with  rounded  anterior  face,  covered  with  numerous  fine  upward- 
directed  spinules,  increasing  in  number  with  age;  no  spinules  or  laterally-directed 
barbs  on  posterior  face  of  dorsal  spine;  soft  dorsal  and  anal  fins  not  elevated 
anteriorly,  about  equal  in  height,  outer  margins  rounded;  base  of  pectoral  fin 
located  below  posterior  quarter  of  eye  to  well  behind  eye;  all  fin  rays  except 
those  of  caudal  normally  unbranched;  pelvic  fin  rudiment  absent;  pelvis  without 
dorsal  lobe. 

Scales  on  side  of  body  small,  roughly  circular  in  outline,  each  with  one  slender 
spinule,  although  one  to  three  additional  spinules  may  be  present,  particularly 
on  ventral  flaps  of  larger  specimens;  spinules  vertical  or  directed  posteriorly, 
except  those  on  caudal  peduncle  of  adult  male  which  are  prominently  curved, 
the  extremities  directed  forward;  extremities  of  spinules  generally  pointed, 
although  those  on  dorsal  and  ventral  profiles  of  head  may  possess  flanges  for 
supporting  the  fleshy  cap  which  generally  surmounts  each  spinule  (these  flanges 
are  particularly  well  developed  in  specimens  of  B.  jacksonianus  from  New  South 
Wales). 

Remarks 

Brachaluteres  is  a well  known  monacanthid  genus  because  of  the  relative 
abundance  of  its  type  species  B.  jacksonianus  in  coastal  waters  of  southern 
Australia.  However  this  species  is  the  most  atypical  member  of  the  genus  as  it 
possesses  one  dorsal  spine  only,  at  least  two  of  the  other  three  species  having  two 
dorsal  spines  (the  condition  in  B.  fahaqa  is  not  known  but  it  is  expected  to  have 
two  spines).  All  other  monacanthid  genera,  with  the  exception  of  the  highly 
specialised  Anacanthus  Gray,  have  two  dorsal  spines  (see  Tyler  1980).  The  first 
is  generally  a strong  spine  of  moderate  length  tapering  to  a point,  while  the 
second  spine  is  very  small,  knoblike,  and  located  at  the  rear  base  of  the  first 
(in  some  genera,  the  second  spine  is  difficult  to  detect  without  magnification  or 
dissection).  Anacanthus,  like  Brachaluteres  jacksonianus,  has  only  a single  spine. 
Fi,gure  2 illustrates  the  differences  between  the  dorsal  spines  of  B.  jacksonianus 
and  B.  taylori  {B.  ulvarum  is  almost  identical  to  the  latter  [see  Matsuura  1979: 
177,  fig.  44A|).  Besides  lacking  a second  dorsal  spine,  B.  jacksonianus  has  lost 
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the  swollen  base  of  its  first  spine.  In  the  typical  two  dorsal  spine  condition  of 
monacanthids,  both  the  anterior  face  of  the  second  spine  and  the  posterior  face 
of  the  first  spine’s  swollen  base  possess  roughened  surfaces.  In  life,  these  surfaces 
can  be  brought  together  or  moved  apart  by  the  musculature  of  the  second  spine. 
When  in  contact,  the  frictional  force  produced  acts  as  a strong  locking  mecha- 
nism on  the  first  spine,  enabling  it  to  be  locked  in  any  position  from  fully  up- 
right (about  90°  to  the  fish’s  horizontal  axis)  to  completely  relaxed  (0°-10°), 
This  locking  action  is  released  when  the  second  spine  is  moved  slightly  to  the 
rear.  Thus  B.  jacksonianus,  in  contrast  to  the  other  members  of  the  genus,  is 
unable  to  lock  its  dorsal  spine  in  the  erect  position  due  to  the  absence  of  the 
second  spine. 

Why  should  a genus  with  all  members  essentially  identical  in  both  body  form 
and  habitat  preference  possess  one  species  so  radically  different  from  the  rest 
with  regards  to  its  dorsal  spine  structure  and  function?  Matsuura  (1979)  and  Tyler 
(1980)  have  shown  the  significance  in  balistoid  phylogeny  of  the  reduction  in 
number  of  the  spinous  dorsal  elements.  Both  workers  ranked  Brachaluteres  as 
a highly  advanced  monacanthid,  the  most  advanced,  according  to  Matsuura, 
being  the  single-spined  Anacanthus.  The  only  known  member  of  the  latter  genus, 
A.  barbatus  Gray,  is  a very  elongate  monacanthid  which  resembles  a blade  of  sea 
grass.  As  it  is  a poor  swimmer,  this  fish  relies  almost  entirely  on  camouflage  for 
protection  from  predators.  Its  dorsal  spine  is  very  short  and  extremely  feeble, 
and  appears  to  have  little  functional  significance  in  the  life  of  this  species.  Most 
other  monacanthids  can  lock  the  first  dorsal  spine  erect  in  times  of  danger, 
which,  together  with  the  pelvis  extended  downwards  makes  them  appear  larger 
and  more  difficult  to  swallow.  Some  species,  particularly  those  that  inhabit 
coral  reefs,  are  able  to  wedge  themselves  in  reef  holes  by  using  the  erect  dorsal 
spine  and  extended  pelvis.  The  first  dorsal  spine  is  also  used  for  displays  of 
aggression,  both  at  the  inter  and  intra-specific  levels.  The  spine  is  rapidly  raised 
and  lowered  repeatedly,  which,  together  with  other  body  movements,  makes  the 
aggressor’s  intention  clear.  It  is  obvious  that  A.  barbatus  would  be  unable  to 
use  its  dorsal  spine  effectively  in  the  ways  described  above,  with  the  possible 
exception  of  aggressive  displays  with  members  of  its  own  species.  Similarly, 
Brachaluteres  jacks oniayius  is  a poor  swimmer  and  relies  on  camouflage  for 
protection,  in  addition  to  the  ability  to  inflate  its  abdomen.  The  dorsal  spine  of 
this  species  is  short,  and,  as  for  Anacanthus  barbatus,  probably  only  useful  for 
mtra-specific  displays  of  aggression  (aquarium  maintained  individuals  are  ag- 
gressive towards  other  members  of  the  species  but  not  other  monacanthids). 
The  remaining  members  of  the  genus  possess  relatively  larger  dorsal  spines  which, 
when  locked  in  the  upright  position,  may  afford  some  form  of  protection. 

Therefore,  it  appears  that  Brachaluteres  is  a highly  advanced  monacanthid 
genus  which  unlike  most  of  the  other  genera,  relies  heavily  on  both  camouflage 
and  the  ability  to  inflate  its  abdomen  for  survival.  The  dorsal  spine  has  a much 
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lower  level  of  importance  with  the  result  that  one  species  has  lost  the  capacity 
to  lock  the  spine  upright. 


Key  to  the  Species  of  Brachaluteres 

la  Soft  dorsal  rays  23-24  (for  specimens  over  15  mm 

SL);  anal  rays  20-22  (Red  Sea) B.  fahaqa 

lb  Soft  dorsal  rays  24-30  (for  specimens  over  15  mm 

SL);  anal  rays  22-21 2 

2a  Small  second  dorsal  spine  absent  (Figure  2a); 

no  thin  dark  longitudinal  lines  on  side  of  body, 
although  dark  stripes  often  present  (southern 

Australia) B.  jacksonianus 

2b  Small  second  dorsal  spine  present  (Figure  2b); 

numerous  thin  dark  longitudinal  lines  on  side 

of  body  3 

3a  Caudal  peduncle  relatively  small,  length  3.5- 

5.2  in  head  length  (Queensland,  Lord  Howe 

Island,  New  Guinea  and  Marshall  Islands) B.  taylon 

3b  Caudal  peduncle  more  prominent,  length  2.5- 

3.7  in  head  length  (Japan)  B.  ulvarum 


Brachaluteres  jacksonianus  (Quoy  and  Gaimard,  1824) 
Figures  1 , 2a,  3,  4;  Table  1 


Batistes  jacksonianus  Quoy  and  Gaimard,  1824:  209  (Port  Jackson,  New  South  Wales). 
Canthidermis  gaimardii  Swainson,  1839:  325  (new  name  for  B.  jacksonianus  Quoy  and  Gai- 
mard). 

Aleuterius  trossulus  Richardson,  1846:  68,  pi.  40,  figs  5,  6 (Western  Australia). 

Aleuterius?  baueri  Richardson,  1846:  68  (Australia). 

Aluterus  ventricosus  Hollard,  1855:  7.  Nomen  nudum. 

Monacanthus  oculatus  Gunther,  1870:  235  (Port  Lincoln,  South  Australia). 

Monacanthus  distortus  Castelnau,  1873:  146  (Fremantle,  Western  Australia). 

Brachaluteres  fidens  Whitley,  1931:  333  (Shell  Harbour,  New  South  Wales). 

Brachaluteres  xvolfei  Scott,  1969:  39,  fig.  2 (Schouten  Passage,  Tasmania). 

Diagnosis 

This  species  is  best  distinguished  from  other  members  of  the  genus  by  the 
absence  of  the  small,  second  spine  of  the  first  dorsal  fin  (condition  not  known 
for  B.  fahaqa).  It  is  easily  separated  from  B.  ulvarum  and  B.  taylori  by  the  absence 
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of  thin  dark  lines  (dark  lines,  if  present,  are  much  wider  and  more  stripe-like 
in  B.  jacks onianus). 

Description 

Dorsal  fin  rays  I,  24-29;  anal  fin  rays  22-28;  pectoral  fin  rays  10-12;  head  length 
2.4-3. 2,  body  depth  1.1-1. 5,  snout  length  3. 9-4. 9,  and  length  of  soft  dorsal 
fin  base  2. 1-2. 7,  all  in  SL;  eye  diameter  2. 6-3. 9,  gill  slit  length  4. 1-7.8,  first 
dorsal  spine  length  1.0-2. 7,  interdorsal  space  1.1-1. 9,  longest  soft  dorsal  ray 
(eight  to  twelth)  2. 6-3. 6,  and  caudal  fin  length  0.9-1.4,  all  in  head  length;  caudal 
peduncle  generally  prominent,  length  2. 2-4. 8 in  head  length  and  1. 2-2.0  in  caudal 
peduncle  depth. 

Colour  in  life  (based  on  colour  transparencies  of  both  live  and  recently  col- 
lected specimens,  see  Figure  3):  ground  colour  extremely  variable,  usually  green, 
browm  or  orange,  but  occasionally  yellow,  pink,  blue,  purple,  black,  grey,  or  white; 
head  and  body  usually  with  black  spots  arranged  as  in  Figure  3,  sometimes 
ocellated  with  white,  spots  decreasing  in  size  and  increasing  in  number  with 
increasing  SL;  spots  sometimes  absent  or  in  the  form  of  short  dashes  forming 
lines  on  body;  dark  stripes  often  present  on  sides  and  across  interorbital  as  in 
Figures  3a  and  3b;  occasionally  small  white  blotches  which  tend  to  form  lines 
also  present  on  sides;  mature  individuals  with  blue  lines  and  spots,  the  former 
usually  following  ventral  profile  of  head  and  body  (individuals  from  eastern 
Australia  usually  possess  more  blue  spots  on  midside  of  body  than  those  from 
southern  and  western  Australia);  dark  circular  blotch  usually  present  on  side 
of  adult  just  behind  pectoral  fin;  small  white  tentacles  occasionally  on  body; 
first  dorsal  spine  generally  same  as  ground  colour,  integument  similarly  coloured 
or  more  dusky;  soft  dorsal,  anal  and  pectoral  fin  rays  greenish,  membranes  of  first 
two  each  with  one  to  two  yellow  lines  following  contour  of  fin  base,  those  of 
last  hyaline;  caudal  fin  rays  greenish,  membranes  of  posterior  half  yellowish 
with  rows  of  pale  blue  spots  forming  cur\^ed  cross  bars,  and  membranes  of  an- 
terior half  hyaline  to  dusky  with  a line  of  dark  brown  spots  or  short  bars  along 
either  side  of  each  fin  ray  (juvenile  fin  membranes  usually  not  marked). 

Colour  in  alcohol:  pale  brown  to  dark  brown,  usually  with  dark  spots  and/or 
stripes  as  described  above;  caudal  fin  of  adults  sometimes  with  dark  spotting 
as  above,  and  rear  margin  occasionally  dusky. 

Distribution 

Brachaluteres  jacksonianus  is  known  from  Moreton  Bay  (27°  14^8,  153°07^E), 
southern  Queensland,  along  the  southern  Australian  coastline  to  Lancelin  (31° 
Ol'S,  1 15° 20' E)  in  Western  Australia. 

Remarks 

Quoy  and  Gaimard’s  (1824)  description  of  Batistes  jacksonianus  has  been 
ignored  by  most  workers  investigating  Australian  monacanthids,  as  it  had  been 
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Figure  3 Brachaluteres  jacksonianus,  showing  several  of  its  colour  patterns  in  life:  a,  composite  made  from  WAM  P.27098- 
001,  51  mm  SL  and  an  underwater  colour  transparency  of  a similarly  sized  fish  at  Port  Stephens,  New  South  Wales; 
b,  based  on  an  underwater  transparency  of  a 35  mm  SL  (approx.)  individual  at  Rottnest  Island,  Western  Australia; 
and  c,  composite  made  from  WAM  P.27099-016,  37  mm  SL  and  an  underwater  colour  transparency  of  a similarly 
sized  fish  at  Port  Stephens,  New  South  Wales. 
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supposed  that  the  species  belonged  to  the  triggerfish  family  Balistidae  (Swainson 
1839;  Gunther  1870;  McCulloch  1922,  1929).  Marshall  (1953)  resurrected  this 
name  for  a monacanthid,  namely  Brachaluteres  jacksonianus,  when  recording  the 
species  as  a new  record  for  Queensland,  a move  followed  by  Whitley  (1964), 
Allen  et  al  (1976)  and  Hutchins  (1977).  Quoy  and  Gaimard’s  description  of  a 
32  mm  fish  from  Port  Jackson  leaves  no  doubt  that  their  specimen  was  the 
common  Brachaluteres  of  southern  Australia,  with  the  exception  of  the  pectoral 
fin  ray  count.  Their  count  of  15  rays  is  unusually  high  for  most  monacanthids, 
including  Brachaluteres  which  normally  possesses  10-12  pectoral  rays.  However, 
it  is  not  uncommon  for  fin  rays  of  monacanthids  to  split  lengthwise  in  two, 
particularly  in  poorly  preserved  specimens,  to  give  the  impression  of  two  rays 
instead  of  one.  Thus  Quoy  and  Gaimard’s  unusually  high  count  may  have  resulted 
from  several  split  rays  being  included  as  separate  units  in  their  pectoral  fin  count. 
Unfortunately  the  type  was  not  examined  as  it  appears  to  have  been  lost  (ac- 
cording to  Le  Danois  (1961)  the  specimen  is  not  at  MNHN). 

Aleuterius  trossulus  was  described  by  Richardson  (1846)  from  a particularly 
dark  58  mm  specimen  from  Western  Australia  with  'some  minute  darker  specks 
and  dots  of  a pale  colour  scattered  over  the  body.  . While  this  colour  pattern 
is  not  unusual  — fish  inhabiting  areas  with  dark  surroundings  such  as  mussel 
beds  are  sometimes  bluish  black  with  numerous  black  and  white  spots  — Brachalu- 
teres from  Western  Australia  are  more  often  pale  coloured  with  darker  stripes  and 
spots  typical  of  B.  jacksonianus  from  other  southern  Australian  states.  (Richard- 
son’s type  has  apparently  been  lost  [Gunther  1870] ). 

In  the  publication  containing  his  description  of  trossulus,  Richardson 

(1846)  described  Aleuterius?  baueri  from  a painting  by  Ferdinand  Bauer.  This 
illustration,  based  on  a specimen  from  the  'Coast  of  Australia’,  was  not  included 
with  the  type  description,  an  omission  which  has  led  to  a good  deal  of  confusion. 
Subsequently  Waite  (1903)  accurately  described  and  figured  as  Brachaluteres 
baueri  a specimen  from  Lord  Howe  Island  characterised  by  numerous  thin  dark 
lines  on  the  head  and  body.  Unfortunately  he  was  not  able  to  compare  his  fish 
with  Bauer’s  illustration.  Later  workers  followed  Waite  in  applying  B.  baueri 
to  the  lined  species  from  Lord  Howe  Island,  Queensland  and  New  Guinea.  During 
the  present  study,  a black  and  white  photograph  of  Bauer’s  painting  (Figure  4) 
was  obtained  from  the  British  Museum  (Natural  History)  through  the  courtesy 
of  Dr  P.  Whitehead.  It  clearly  shows  a species  of  Brachaluteres  with  dark  stripes 
on  the  sides,  more  in  agreement  with  the  colour  pattern  of  B,  jacksonianus 
than  with  the  Lord  Howe  Island  species.  In  addition,  the  caudal  fin  pattern 
depicted  by  Bauer  is  closer  to  that  of  the  former  species  than  the  latter.  Thus  we 
believe  that  Waite  was  in  error  in  applying  the  name  B,  baueri  to  his  Lord  Howe 
Island  specimen,  and  we  here  relegate  Richardson’s  name  to  the  synonymy  of 
B,  jacksonianus.  Waite’s  specimen  therefore  represented,  at  the  time,  an  undes- 
cribed species  which  was  subsequently  described  by  Woods  (1966)  as  B.  taylori 
(see  also  Remarks  in  the  following  species  account). 
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Figure  4 Photograph  of  Ferdinand  Bauer’s  painting  on  which  Richardson  based  his  1846 
description  of  Aleuterius?  baueri  (=  Brachaluteres  jacksonianus). 

Giinther’s  1870  description  of  Monacanthus  oculatus  was  made  from  a 38  mm 
specimen  from  South  Australia.  The  distinguishing  feature  was  the  ‘irregular 
longitudinal  rows  of  purplish  ocelli  edged  with  white,  and  about  as  large  as  the 
pupil  of  the  eye’  on  the  side  of  the  body.  However,  as  Waite  (1903:  40)  pointed 
out,  this  is  one  of  the  numerous  colour  patterns  possessed  by  Brachaluteres 
jacksonianus  (see  Figure  3c),  the  ocelli  becoming  smaller  with  increasing  SL. 

Monacanthus  distortus  Castelnau  (1873)  was  described  from  a 68  mm  specimen 
from  Western  Australia.  Its  specific  name  refers  to  the  distorted  appearance 
caused  by  the  prominently  ‘elevated  and  gibbous  back,  a feature  often  found  in 
large  females  of  Brachaluteres  jacksonianus.  The  holotype  is  deposited  at  MNHN 
(a!4564). 

Whitley  (1931)  described  Brachaluteres  fidens  to  distinguish  the  New  South 
Wales  form  from  Richardson’s  Aleuterius  trossulus  of  Western  Australia.  (Whitley 
was  unaware  at  the  time  that  Quoy  and  Gaimard’s  Batistes  jacksonianus  was 
available  for  specimens  from  New  South  Wales,  see  above  discussion.)  Whitley 
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believed  that  the  prominent  flanges  on  the  scale  spinule  extremities  of  his  63  mm 
specimen  separated  it  from  the  western  form,  Richardson’s  illustration  of  A, 
trossiilus  showing  pointed  extremities.  However,  New  South  Wales  specimens 
also  possess  pointed  spinules,  the  flanged  spinules  generally  being  confined  to 
the  upper  and  lower  profiles  of  the  head  (the  fleshy  cap  which  usually  surmounts^ 
each  spinule  can  make  it  difficult  to  determine  if  the  spinule  extremity  is  flanged 
or  pointed,  although  these  caps  are  usually  lost  after  long  preservation).  A similar 
situation  also  occurs  in  Western  Australian  specimens  of  Brachaluteres,  although 
the  flanges  tend  to  be  less  prominent  than  those  on  New  South  Wales  material. 
Thus  both  forms  represent  the  one  species,  that  is,  B.  jacksonianus  (the  type 
of  B.  fidens  is  at  AM  and  registered  IA.1822). 

Scott’s  (1969)  description  of  Brachaluteres  wolfei  was  made  from  two  speci- 
mens, 24-42  mm  SL,  collected  from  eastern  Tasmania.  He  considered  that  the 
position  of  their  dorsal  spines  — originating  behind  the  eye  instead  of  above  the 
eye  — warranted  specific  ranking.  However  the  position  of  the  dorsal  spine 
is  variable  in  all  species  of  Brachaluteres,  the  point  of  origin  for  B.  jacksonianus 
ranging  from  over  the  centre  of  the  eye  to  a short  distance  behind  the  eye.  Scott 
also  reported  that  the  colour  pattern  of  B,  wolfei  was  notable  ‘by  the  absence 
of  anything  more  definite.  . . than  a dark  circumoral  band  extending  as  a saddle 
over  snout  and  several  obscure  dark  patches  elsewhere’.  This  lack  of  dark  spots 
and  stripes  on  the  body  may  be  due  to  the  possibly  bland  nature  of  the  bottom 
from  which  the  specimens  were  dredged  (camouflage  is  an  important  factor  for 
the  survival  of  members  of  the  genus).  Thus  Scott’s  specimens  appear  to  be 
representatives  of  B.  jacksonianus,  the  only  distinctive  feature  being  the  absence 
of  stripes  and  spots  (the  types  were  stated  to  have  been  made  available  by  the 
Fisheries  Division,  but  their  present  whereabouts  is  unknown  to  us). 


Material  Examined 

Ninety-four  specimens,  6-69  mm  SL.  Queensland;  QM  1.10714,  2 specimens,  27-40  mm  SL, 
off  Redcliffe.  New  South  Wales  (unless  otherwise  designated  all  at  AM):  IB. 5274,  61  mm  SL, 
Port  Jackson,  4 April  1961;  IB. 7341,  63  mm  SL,  Port  Jackson,  11  January  1965;  1.15352- 
002,  47  mm  SL,  Port  Jackson,  25  October  1968;  1.16498-008,  4 specimens,  20-31  mm  SL, 
Port  Jackson,  9 May  1965;  1.16849-010,  55  mm  SL,  Jervis  Bay,  30  October  1971;  1.16863- 
004,  51  mm  SL,  Jervis  Bay,  2 May  1972;  1.16893-002,  2 specimens,  37-64  mm  SL,  Jervis  Bay, 
23  September  1971;  1.16899-004,  3 specimens,  35-51  mm  SL,  Jervis  Bay,  24  August  1971; 
1.17019-011,  8 specimens,  18-40  mm  SL,  Long  Reef,  27  March  1973;  1.17791-013,  15  mm  SL, 
Port  Jackson;  1.21335-002,  15  mm  SL,  Bondi,  1977;  1.23838-007,  40  mm  SL,  Jervis  Bay, 
9 July  1981;  WAM  P.27098-001,  51  mm  SL,  Port  Hacking,  28  January  1981 ; WAM  P.27099- 
016,  37  mm  SL  (cleared  and  stained),  Port  Hacking,  28  January  1981;  WAM  P.28249-001, 
30  mm  SL,  Port  Jackson,  26  July  1970.  Victoria  (all  at  NMV) : A.33 1 1 , 65  mm  SL,  off  Lakes 
Entrance,  6 June  1948;  A.33 12,  41  mm  SL,  Newport,  12  September  1947;  A.33 13,  33  mm  SL, 
Limeburners  Bay,  6 February  1958. 

Tasmania  (all  at  TM  unless  otherwise  designated):  AM  1.17547-005,  36  mm  SL,  Margate 
Beach  Park,  1 December  1972;  AM  1.17549-010,  4 specimens,  25-33  mm  SL,  Oyster  Cove, 
1 December  1972;  D.82,  48  mm  SL,  no  other  data;  D.119,  2 specimens,  55-69  mm  SL,  Ocean 
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Pier,  Hobart,  20  July  1952:  D.654,  36  mm  SL,  wharves  area,  Hobart,  23  October  1937;  D.656, 
58  mm  SL,  no  other  data. 

South  Australia  (all  at  SAM  unless  otherwise  designated):  F.4782,  39  mm  SL,  Point  Giles 
Jetty,  22  May  1981;  F.4783,  5 specimens,  27-40  mm  SL,  Point  Turton  Jetty,  22  May  1981; 
F.4784,  11  specimens,  23-45  mm  SL,  Edithburgh  Jetty,  23  May  1981;  WAM  P.28258-001, 
2 specimens,  38-46  mm  SL  (both  cleared  and  stained),  Edithburgh  Jetty,  23  May  1981. 

Western  Australia  (all  at  WAM):  P.8619,  3 specimens,  46-60  mm  SL,  Albany,  1959;  P.8622, 
37  mm  SL,  King  George  Sound,  12  June  1959;  P.21582,  22  mm  SL,  Geographe  Bay,  February 
1972;  P.22584,  28  mm  SL,  Rockingham,  lOMarch  1973;  P.24574,  46  mm  SL,  Cottesloe  Beach, 
13  May  1974;  P.25258-005,  2 specimens,  23-34  mm  SL,  Cockburn  Sound,  29  April  1975; 
P.25343-008,  22  mm  SL,  off  Fremantle,  24  June  1975;  P.25506-004,  39  mm  SL,  Geographe 
Bay,  5 November  1975;  P.26455-007,  2 specimens,  18  mm  SL,  Geographe  Bay,  25  December 
1977;  P.26599-002,  11  mm  SL,  Albany,  11  April  1980;  P.26604-002,  45  mm  SL,  Albany, 
15  April  1980;  P.26622-012,  31  mm  SL,  Rottnest  Island,  16  June  1980;  P.28244-001,  2 
specimens,  27-35  mm  SL,  Rockingham,  March  1976;  P.28245-001,  17  mm  SL,  Geographe 
Bay,  March  1976;  P.28246-001,  39  mm  SL,  Geographe  Bay,  2 November  1975;  P.28247-001, 
4 specimens,  13-25  mm  SL,  Geographe  Bay,  January  1972;  P.28248-001,  6 mm  SL,  off  Triggs, 
21  January  1984;  P.28250-001,  37  mm  SL,  Whitfords  Beach,  30  April  1982;  P.28251-001, 
41  mm  SL,  Garden  Island,  2 February  1977;  P.28252-001,  3 specimens,  9-21  mm  SL,  Geog- 
raphe Bay,  May  1972;  P.28253-001,  4 specimens,  26-31  mm  SL,  Geographe  Bay,  13  April 
1976. 


Table  1 Fin  ray  counts  for  species  of  Brachaluteres  (15  mm  SL  and  over) 


Soft  dorsal  rays 

Anal  rays 

Pectoral  rays 

23  24  25  26  27  28  29  30 

20  21  22  23  24  25  26  27 

10/10  10/11  11/11  11/12  12/12 

B.  jacksonianus 

1+  7 29  29  23  2 

2+  3 23  43  17  5 

8 7 63  7 4 

B.  taylori 

10  7 1 

2 10  5 2 

2 1 11  1 

B.  ulvarum 

1 3 1 

2 1 2 

1*  1 2 1 

B.  fahaqa 

1+  1 + 

1+  1+  1 + 

3+* 

+ Counts  from  the  literature 
* Counts  made  from  one  side  only 


Brachaluteres  taylori  Woods,  1966 

Figures  2b,  5,  6;  Table  1 

Brachaluteres  baueri  (non  Richardson,  1846)  — Waite,  1903:  38,  pi.  3,  fig.  2. 

Brachaluteres  braueri  (sic)  — Tortonese,  1964:  85. 

Brachaluteres  taylori  Woods,  1966:  97,  fig.  154  (Rongelap  Atoll,  Marshall  Islands). 

Diagnosis 

This  species  is  best  distinguished  from  the  closely  related  B.  ulvaTUTH  by  its 
less  prominent  caudal  peduncle  (length  3. 5-5. 2 in  head  length  v.  2.5-3. 7).  It 
differs  from  B.  jacksonianus  in  possessing  a second  dorsal  spine  and  thin  dark 
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lines  along  side  of  body  (latter  lacks  a second  dorsal  spine,  and  dark  lines  on 
side,  when  present,  are  usually  much  wider  and  more  stripe-like);  B.  fahaqa 
has  lower  fin  ray  counts  (D. 23-24,  A.20-22  v.  27-29  and  23-27  respectively). 

Description 

Dorsal  fin  rays  II,  27-29;  anal  fin  rays  23-27;  pectoral  fin  rays  10-12;  head 
length  2. 5-3. 2,  body  depth  1.1-1. 3,  snout  length  4. 1-4. 7 and  length  of  soft  dorsal 
base  1.9-2. 3,  all  in  SL;  eye  diameter  2. 5-3.0,  gill  slit  length  5. 3-6. 3,  first  dorsal 
spine  length  1.1-1. 9,  interdorsal  space  1.1-1. 7,  longest  soft  dorsal  ray  (eighth  to 
tenth)  3. 3-3. 9,  and  caudal  fin  length  0.9-1. 3,  all  in  head  length;  caudal  peduncle 
rather  short,  length  3. 5-5. 2 in  head  length  and  1.3-1. 9 in  caudal  peduncle  depth. 

Colour  in  life  (based  on  a colour  transparency  of  a freshly  collected  Queens- 
land specimen,  40  mm  SL,  see  Figure  5):  yellowish  green  with  numerous  thin 
dark  brown  lines  and  spots  on  side  of  head  and  body  arranged  as  in  Figure  5 
(lines  not  always  wavy  as  depected  on  midside  of  body);  spots  on  lower  side  of 
body  and  near  ventral  profile  of  head  mostly  with  pale  blue  centres;  small  dark 
brown  circular  blotch  on  body  behind  pectoral  fin;  membranes  of  both  soft 


Figure  5 Brachaluteres  taylori,  showing  colour  pattern  when  freshly  collected  (based  on 
a colour  transparency  of  a specimen,  approximately  40  mm  SL,  taken  near  Lizard 
Island,  Queensland). 
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dorsal  and  anal  fins  pale  yellow  with  two  rows  of  pale  blue  spots  parallel  to  fin 
base;  caudal  fin  membrance  pale  yellow  with  many  small  pale  blue  spots  which 
form  numerous  curved  cross  bars;  first  dorsal  spine  yellowish  green,  pectoral 
fin  hyaline;  iris  yellow  with  dark  brown  radiating  bars. 

Colour  in  alcohol:  pale  greyish  brown  to  brown  with  dark  brown  lines  and 
spots  similar  to  those  illustrated  in  Figure  5.  In  some  smaller  specimens  the  lines 
include  spaced  dark  brown  spots. 

Distribution 

Brachaluteres  taylori  is  found  along  the  east  coast  of  Queensland,  Lord  Howe 
Island,  New  Guinea  and  the  Marshall  Islands. 

Remarks 

The  identity  of  Brachaluteres  taylori  has  long  remained  obscure  for  two  reasons. 
Firstly,  Australian  specimens  of  5.  taylori  have  usually  been  incorrectly  identified 
as  B.  baueri  (see  Remarks  in  previous  species  account  on  B.  jacksonianus).  Secondly, 
Woods’  1966  description  of  B.  taylori  was  made  from  a 14  mm  prejuvenile 
specimen  from  the  Marshall  Islands  with  unusually  low  fin  ray  counts  (soft  dorsal 
23,  anal  20)  (the  description  of  a silvery  white  ventral  surface  indicates  that  the 
fish  had  not  yet  settled).  The  early  life  stages  of  many  monacanthids  are  difficult 
to  relate  to  the  adult,  and  thus  Woods’  name  has  not  been  used  by  subsequent 
workers.  During  the  present  study,  two  small  specimens  (approximately  4-12  mm 
SL)  of  a Brachalutere  from  Lizard  Island,  Queensland,  were  kindly  sent  to  us 
by  Dr  J.  Leis  (AM)  for  identification.  He  had  collected  them  from  plankton 
tows  around  the  island  where  the  species  then  referred  to  as  B.  baueri  was  known 
to  occur.  However,  he  was  confused  by  the  low  fin  ray  counts,  the  smaller  speci- 
men having  20  soft  dorsal  rays  and  19  anal  rays,  and  the  larger  having  25  and  22 
respectively.  Our  examination  revealed  that  these  specimens  closely  resemble  the 
type  illustration  of  B.  taylori  (Figure  6)  in  general  body  shape,  coloration  and 
the  low  fin  ray  counts  (the  pattern  of  spots  on  the  larger  Queensland  specimen  is 
almost  identical  to  that  depicted  for  5.  taylori).  In  particular,  the  caudal  peduncles 
are  similarly  shaped.  Thus  we  believe  that  the  three  individuals  are  conspecific, 
and  the  species  often  referred  to  as  B.  baueri  should  now  be  called  B.  taylori. 
The  low  fin  ray  counts  for  these  prejuvenile  specimens  indicate  that  the  full 
complement  of  rays  (see  Table  1)  probably  does  not  develop  until  after  settling 
(the  posterior  rays  tend  to  be  more  crowded  together  where  developing  rays  can 
be  observed). 

New  Guinea  records  oi  Brachaluteres  taylori  [a.s  B.  braueri  (sic)]  by  Tortonese 
(1964)  and  Munro  (1967)  are  both  based  on  a specimen  (C.E.  38356)  collected 
from  Katau  Island  by  D’Albertis  in  1876  and  deposited  in  the  Natural  History 
Museum  of  Genoa  (xMunro,  pers.  comm.).  When  Tortonese  first  examined  this 
monacanthid,  he  tentatively  identified  it  as  B.  trossulus  (—  B.  jacksonianus) 
(see  Munro,  1967:  586).  Subsequently  he  changed  the  name  to  B.  braueri,  a 
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move  suggesting  to  us  that  he  had  been  able  to  compare  the  specimen  with 
Waite’s  1903  description  and  figure  of  B.  baueri.  On  the  basis  of  this  record, 
we  therefore  tentatively  accept  the  presence  of  B,  taylori  in  New  Guinea.  A 
specimen  examined  during  the  present  study  supposedly  from  Port  Moresby 
(AM  1.6639)  agrees  better  wdth  B.  jacksonianus  from  southern  Australia,  so  the 
accuracy  of  its  collection  data  is  suspect. 

The  holotype  of  Brachaluteres  taylori  (catalogue  number  140643),  from  a 
lagoon  3.2  kilometres  west  of  Bush  Island,  Rongelap  Atoll,  is  at  USNM. 


Figures  Brachaluteres  taylori,  holotype,  USNM  140643,  14  mm  (after  Woods,  1966). 


Material  Examined 

Twenty  specimens,  4-48  mm  SL.  Lord  Howe  Island  (all  at  AM):  A.  12281,  37  mm  SL, 
1882;  1.3365,  34  mm  SL,  1895;  1.5131,  48  mm  SL,  1901;  1.13891,  27  mm  SL,  1916;  lA. 
1412,  42  mm  SL,  1923.  Queensland:  AM  1.19108-017,  8 mm  SL,  Lizard  Island,  1975;  AM 
1.19169-001,  25  mm  SL,  Lindeman  Island,  1936;  AM  1.20751-038,  2 specimens,  38-39  mm 
SL,  off  Lizard  Island,  8 February  1979;  AM  1.20753-017,  45  mm  SL,  off  Nymph  Island, 
Lizard  Island  area,  8 February  1979;  AM  1.20754-019,  4 specimens,  28-43  mm  SL,  same 
data  as  for  previous  specimen;  AM  1.23127-004,  4 mm  SL  (approx.),  cleared  and  stained. 
Lizard  Island  area,  1982;  AM  1.23098-004,  12  mm  SL,  Lizard  Island  area,  1982.  QM  1.10005, 
32  mm  SL,  off  Point  Cartwright;  QM  1.10712,  44  mm  SL,  Percy  Island;  QM  1.12374,  46  mrn 
SL,  off  Cape  Capricorn,  29  July  1958;  WAM  P.28254-001,  38  mm  SL,  cleared  and  stained, 
same  data  as  for  AM  1.20754-019. 
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Brachaluteres  ulvarum  Jordon  and  Snyder,  1902 
Figure  7 ; Table  1 

Brachaluteres  ulvarum  Jordan  and  Snyder  (in  Jordan  and  Fowler),  1902:  271,  fig.  5 (Misaki, 
Japan). 

Diagnosis 

This  species  is  best  distinguished  from  the  closely  related  B.  taylori  by  its 
more  prominent  caudal  peduncle  (length  2. 5-3. 7 in  head  length  v.  3. 5-5. 2).  It 
differs  from  B.  jacksoniamis  in  possessing  a second  dorsal  spine  (absent  in  latter), 
and  has  more  fin  rays  than  B.  fahaqa  (see  Table  1). 

Description 

Dorsal  fin  rays  II,  27-30;  anal  fin  rays  24-26;  pectoral  fin  rays  10-12;  head 
length  2. 8-3. 3,  body  depth  1.4-1..5,  snout  length  4.0-4. 8,  and  length  of  soft 
dorsal  base  2. 1-2.3,  all  in  SL:  eye  diameter  2. 6-3.4,  gill  slit  length  4. 2-5. 9,  first 
dorsal  spine  length  1.2-1. 5,  interdorsal  space  1.2-1. 5,  longest  soft  dorsal  ray 
(eighth)  2. 9-4. 3,  and  caudal  fin  length  1.0-1. 3,  all  in  head  length;  caudal  peduncle 
prominent,  length  2. 5-3. 7 in  head  length  and  1.3-1. 4 in  caudal  peduncle  depth. 

Colour  in  life:  Masuda  et  aL  (1975:  330)  described  the  colour  of  B.  ulvarum 
as  ‘variable  according  to  habitat’,  and  in  Plate  136-D  presented  a colour  photo- 
graph of  an  approximately  35  mm  SL  specimen.  Its  ground  colour  is  brown  with 
many  small  dark  spots  on  the  sides,  those  on  upper  two-third’s  of  body  forming 
numerous  thin  longitudinal  lines  (similar  to  Figure  7B).  The  first  dorsal  spine  is 
brown  while  the  other  fins  are  hyaline.  Colour  in  alcohol:  pale  brown  to  brown, 
with  or  without  the  darker  blotches  as  shown  in  Figure  7b;  dark  brown  lines  and 
spots  arranged  on  sides  as  illustrated  in  Figure  7,  although  the  lines  and  spots  on 
one  specimen  have  faded  considerably. 

Distribution 

Brachaluteres  ulvarum  is  known  only  from  Japan,  from  Sagami  Bay  (35° 
lO'N,  139°40'E)  to  Misaki  (35°15'N,  133°33'E). 


Remarks 

This  species  is  closely  related  to  B.  taylori  but  is  best  separated  as  indicated 
in  the  Diagnosis.  In  addition,  the  colour  patterns  of  the  two  differ  primarily  in 
the  path  of  the  ventralmost  line  radiating  from  the  eye.  In  B,  ulvarum,  this  line 
extends  downwards,  curving  posteriorly  to  pass  through  the  pectoral  fin  base 
(Figure  7).  In  B,  taylori,  the  line  passes  above  the  pectoral  fin  base  (Figure  5). 
Also  the  body  is  not  as  deep  in  B,  ulvarum  (1.4-1. 5 in  SL)  as  in  B.  taylori  (1.1- 
1.3).  B.  fahaqa  is  also  probably  a close  relative  but  until  specimens  become  avai- 
lable for  study,  this  is  only  conjectural. 
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Figure  7 Brachaluteres  ulvarum:  a,  composite  made  from  WAM  P.28235-001,  62  mm  SL  and 
Jordan  and  Snyder’s  illustration  of  a syntype  of  B.  ulvarum,  SU  7128,  60  mm  SL; 
and  b,  NSMT  P.19079,  36  mm  SL. 
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The  two  syntypes  (60-73  mm  SL),  originally  housed  at  the  Leyland  Stanford 
Junior  University  Museum,  are  now  at  CAS.  They  still  retain  the  original  regis- 
tration number  of  SU  7128. 

Material  Examined 

Five  specimens,  36-62  mm  SL;  NSMT  P.19079,  36  mm  SL,  east  coast  of  Izu  Peninsula, 
Japan,  no  other  data;  WAM  P.28235-001,  4 specimens,  43-62  mm  SL,  Japan,  no  other  data. 


Brachaluteres  fahaqa  Clark  and  Gohar,  1953 
Figure  8;  Table  1 

Brachaluteres  baueri  fahaqa  Clark  and  Gohar,  1953:  45,  fig.  11  (A1  Ghardaqa,  Red  Sea). 

Diagnosis 

This  species  is  best  distinguished  from  other  members  of  the  genus  by  its  lower 
soft  dorsal  and  anal  fin  ray  counts  (23-24  and  20-22  v.  24-30  and  22-27  res- 
pectively for  specimens  over  25  mm  SL,  see  Table  1). 

Description 

The  following  account  is  based  on  the  type  description  and  illustration. 

Dorsal  fin  rays  I (H?),  23-24;  anal  fin  rays  20-22;  pectoral  fin  rays  10;  head 
length  2. 7-2. 9,  body  depth  1.2-1. 3,  snout  length  4.5,  and  length  of  soft  dorsal 
base  2.2,  all  in  SL;  eye  diameter  2. 7-3.0,  first  dorsal  spine  length  1.5,  interdorsal 
space  1.4,  and  caudal  fin  length  1.4,  all  in  head  length;  caudal  peduncle  prominent, 
length  3.5  in  head  length  and  1.4  in  caudal  peduncle  depth. 

Colour  in  formalin;  head  and  body  pale  with  numerous  small  dark  spots 
arranged  as  in  Figure  8.  Clark  and  Gohar’s  description  states  that  these  spots  are 
‘in  the  form  of  about  seven  to  ten  horizontal  lines  on  body  and  eight  or  nine 
lines  radiating  from  the  eye’.  However  their  illustration  — reproduced  in  Figure 
8 — does  not  show  this  linear  arrangement  (see  Remarks  below). 

Distribution 

Brachaluteres  fahaqa  is  so  far  known  only  from  the  Red  Sea,  near  A1  Ghardaqa, 
Egypt  (27°17'N,  33°47'E). 

Remarks 

Little  can  be  said  with  confidence  about  the  status  of  this  species.  The  three 
types,  27-32  mm  SL,  are  in  the  collections  of  the  Marine  Biological  Station, 
A1  Ghardaqa  (Dr  E.  Clark,  pers.  comm.)  but  are  unavailable  for  study.  We  were 
unable  to  locate  additional  material  of  this  species.  However,  a very  small  9 mm 
SL  specimen  of  undetermined  status  from  the  Maldives  (BMNH  1901.12.31.149) 
was  examined.  It  possesses  a soft  dorsal  count  of  25  (anal  fin  damaged)  which 
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Figure  8 Brachaluteres  fahaqa,  holotype,  32  mm  SL  (based  on  Clark  and  Gohar's  illustration 
of  the  type). 


suggests  that  its  final  fin  ray  count  would  be  considerably  higher  than  that  of 
B.  fahaqa  (see  Remarks  in  preceding  species  account  on  5.  taylori).  Until  further 
material  is  made  available  from  either  the  Red  Sea  or  the  Maldives,  the  relation- 
ships between  these  two  forms  remains  obscure.  Nevertheless,  B.  fahaqa  appears 
to  be  more  closely  related  to  B.  ulvarum  and  B.  taylori  than  to  B.  jacksonianus 
because  of  its  more  finely  spotted  coloration  and  more  elongate  first  dorsal 
spine  (the  discovery  of  a second  dorsal  spine  in  B.  fahaqa  would  prove  this  re- 
lationship more  conclusively).  Clark  and  Gohar’s  description  of  small  dark  spots 
forming  lines  on  the  head  and  body  shows  a close  resemblance  to  that  found  in 
similarly  sized  specimens  of  B.  ulvarum  (Figure  7b);  however,  their  illlustration 
shows  no  such  linear  arrangement  of  spots.  In  contrast  the  spots  of  B.  fahaqa 
appear  to  be  more  randomly  arranged  (see  Figure  8).  It  might  be  possible  that  the 
other  two  specimens  not  illustrated  possess  a more  linear  arrangement  of  spots, 
or  that  the  artist  did  not  accurately  depict  the  colour  pattern.  Whatever  the 
situation,  we  still  believe  that  B.  fahaqa  is  a valid  species  for  the  following  reasons. 
Firstly,  a majority  of  monacanthids  inhabiting  the  Red  Sea  area  are  endemic  (two 
species  of  Thamnaconus,  one  Pervagor,  one  Paraluteres,  one  Oxy monacanthus, 
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and  at  least  two  Paramonacanthus),  Secondly,  B.  fahaqa  possesses  the  lowest  fin 
ray  counts  of  the  genus  (see  Table  1).  Thirdly,  its  caudal  fin  is  considerably 
shorter  when  compared  with  similarly-sized  specimens  of  B.  ulvarum  and  B. 
taylorL  Finally,  its  coloration  appears  to  be  considerably  different  for  all  other 
known  members  of  the  genus. 
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A New  Species  of  Boeckella  (Copepoda:  Calanoida) 
from  Western  Australia,  and  Comments  on 
Two  Other  Congeners 


I.A.E.  Bayly* 


Abstract 

Boeckella  shieli  sp.  nov.  is  described  from  a temporary  freshwater  pool  near  Es- 
perance.  It  has  a pseudochelate  extremity  on  the  exopod  of  the  male  fifth  right 
leg  as  in  B.  pseudochelae  Searle  and  B.  geniculata  Bayly. 

The  probable  synanthropic  introduction  of  B.  fluvialis  Henry  into  Western 
Australia  from  New  South  Wales  or  Victoria  is  discussed. 

An  aberrant  male  of  B.  triarticulata  (Thomson)  with  several  intersexual  features 
in  the  fifth  pair  of  legs  is  described  and  discussed. 


Introduction 

The  genus  Boeckella,  which  is  very  common  in  Australian  fresh  waters,  was 
revised  by  Bayly  (1964).  When  further  reviewed  by  Bayly  (1979)  the  genus  was 
considered  to  contain  19  valid  species  of  which  six  occurred  in  Western  Australia. 
Subsequent  collections  from  this  State  have  yielded  a further  new  species  which  is 
described  below.  Additionally,  another  species,  hitherto  thought  to  be  restricted 
to  eastern  Australia,  has  now  been  discovered  within  the  Perth  metropolitan 
region,  apparently  as  a result  of  accidental  anthropic  introduction.  With  this 
apparently  introduced  species,  which  is  discussed  below,  the  total  number  of 
species  of  Boeckella  now  known  from  Western  Australia  rises  to  eight. 


Systematics 

Boeckella  shieli  sp.  nov. 
Figures  lA-lF 


Holotype 

Western  Australian  Museum  (WAM)  89-84;  6 dissected^and  mounted  on  microslide;  from 
roadside  pool  60  km  N.N.E.  of  Esperance  near  Truslove  (33  21  S,  121  43  E),6  October,  1981, 
coll.  R.J.  Shiel  and  M.A.  Brock. 


^Department  of  Zoology,  Monash  University,  Clayton,  Victoria  3168. 
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Allotype 

WAM  90-84;  9 dissected  and  mounted  on  microslide;  collection  data  as  for  holotype. 

Para  types 

WAM  91-84,  1 6 on  slide;  WAM  92-84,  1 9 on  slide;  WAM  93-84,  18  66  unmounted  in 
formalin  in  vial;  WAM  94-84,  35  99  unmounted  in  formalin  in  vial;  collection  data  as  for 
holotype. 

Diagnosis 

This  species  resembles  B.  pseudochelae  and  B.  geniculata  in  the  pseudochelate 
extremity  of  the  male  fifth  right  exopod.  It  is  easily  distinguished  from  the  latter 
in  lacking  the  marked  inner  expansion  on  the  distal  segment  of  the  male  fifth 
right  protopod,  and  also  in  lacking  terminal  setae  on  the  male  fifth  right  endopod. 
B.  shieli  sp.  nov.  is  also  easily  separated  from  B.  pseudochclae  in  having  a much 
shorter  fifth  right  endopod  in  the  male. 

The  structure  of  the  male  fifth  right  endopod  of  B.  shieli  sp.  nov.  closely 
resembles  that  described  for  B.  propinqua  longisetosa  Smith  by  Bayly  (1964, 
p.  208,  figures  lOG  and  H),  but  this  form  lacks  a pseudochelate  fifth  right  exopod 
and  is  otherwise  quite  different. 

Description  of  male 

Size:  Mean  (n  = 14)  length  to  end  of  longest  uropodal  setae,  and  to  end  of  uropods 
(formerly  furcal  rami),  1.55  mm  (range  1.46-1.67  mm)  and  1.29  mm  (range 
1.14-1,44  mm)  respectively. 

Fifth  legs  (Figures  lA-lD):  Right  terminal  exopod  segment  (=  right  claw)  pseu- 
dochelate at  extremity  as  inR.  pseudochelae  Searle  and  B.  geriiculata  Bayly,  exten- 
ding to  distal  extremity  of  middle  segment  of  left  exopod  (=  basal  segment  of  left 
claw);  right  endopod  3-segmented  with  large  proximal  segment  but  minute  middle 
and  distal  segments,  middle  segment  triangular  (lacking  free  outer  edge)  and  axis 
of  ramus  bent  outwards  beyond  proximal  segment  (closely  similar  to  con- 
dition in  corresponding  endopod  of  B.  propmqua  longisetosa  Smith),  ex- 
tending 0.5  times  distance  along  inner  edge  of  right  middle  exopod  segment; 
left  exopod  typical  of  genus;  left  endopod  1-segmented  extending  ca  0.3  times 
distance  along  inner  edge  of  left  proximal  exopod  segment;  right  distal  protopod 
segment  sometimes  with  tooth  (single  or  2-pronged)  on  inner  edge  slightly  distal 
to  half-way  point. 

Description  of  female 

Body  and  clutch  size:  Mean  (n  = 20)  length  to  end  of  longest  uropodal  setae, 
to  end  of  uropods,  and  of  prosome  only  (measured  mid-dorsally  so  as  to  exclude 
large  ‘wings’  of  last  prosomal  segment),  1.80  mm  (range  1.69-1.86  mm),  1.60  mm 
(range  1.49-1.67  mm)  and  1.20  mm  (range  1.11-1.24  mm)  respectively.  Mean 
(n  = 10)  clutch  size  21.3  eggs  (range  13-27  eggs). 
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Figure  1 A-F,  Boeckella  shieli  sp.  nov.;  G,  B.  triarticulata  (Thomson)  aberrant  male  with 
intersexual  features. 

A,  6 fifth  legs,  posterior  aspect;  B,  details  of  right  endopod  of  A;  G,  6 fifth  legs, 
anterior  aspect;  D,  details  of  extremity  of  right  exopod  of  C;  E,  9 fifth  leg;  F, 
last  prosomal  segment  and  urosome  of  9,  dorsal  aspect.  G,  6 fifth  legs,  anterior 
aspect. 
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Fifth  legs  (Figure  IE):  Terminal  segment  of  exopods  typical  of  Australian 
representative  of  genus,  with  7 spines  (cf.  B.  minuta  and  5.  opaqua)-,  endopods 
3-segmented. 

Last  prosomal  and  genital  segments  (Figure  IF):  Last  prosomal  segment 
produced  posteriorly  on  each  side  into  large  ‘wing’,  that  on  left  larger  and  exten- 
ding backwards  to  reach  slightly  beyond  posterior  edge  of  urosome  segment  3, 
right  ‘wing’  reaching  to  posterior  edge  of  urosome  segment  2;  genital  segment 
(=  urosome  segment  1)  laterally  expanded,  maximum  width  ca  2.5  times  mean 
width  of  urosome  segment  2,  smoothly  rounded  on  right  but  with  blunt  out- 
growth projecting  on  left. 

Remarks 

It  is  noteworthy  that  all  three  ‘pseudochelate’  species  of  Boeckella  occur  in 
shallow  temporary  bodies  of  water.  Two  of  these,  B.  geniculata  and  B.  shieli 
sp.  nov.,  occur  in  Western  Australia. 

B.  shieh  sp.  nov.  coexisted  with  Calamoecia  ampulla  (Searle)  at  the  sole  lo- 
cality from  which  it  is  known. 


Boeckella  fluvialis  Henry,  1922 

Remarks 

This  species  was  treated  by  Bayly  (1964,  pp.  219  and  234;  1979,  p.  125) 
and  Bayly  and  Williams  (1973,  figure  6:2)  as  being  restricted  to  three  eastern 
States:  Queensland,  New  South  Wales  and  Victoria.  In  October  1978  I was 
asked  by  Mr  J.R.  Terni  to  confirm  his  identification  of  B.  fluvialis  from  the 
ponds  specified  below.  Examination  of  specimens  proved  the  accuracy  of  his 
determination. 

At  my  request  Mr  Terni  investigated  further  the  history  of  these  ponds  and 
supplied  the  following  information  (J.R.  Terni,  pers.  comm.,  9 February,  1979). 
Before  the  Council  built  on  this  land  it  was  owned  by  a nursery-man,  Mr  B. 
Wilson,  who  used  the  property  from  1935-1960.  During  this  time  seedlings 
especially  stone  fruits  and  berry  fruits  were  imported  from  Banksdale  in  Victoria, 
and  Kenthurst  (ca  30  km  N.W.  of  Sydney)  in  New  South  Wales.  Some  of  these 
seedlings  were  planted  out  in  rows  with  the  soil  from  the  pots  also  being  added 
to  the  ground.  At  this  time  much  of  this  land  was  swampy  during  winter,  being 
situated  only  about  50  m from  the  Canning  River.  The  Canning  Town  Council 
bought  the  land  in  1962  and  built  four  ponds  on  it  in  about  1970  {B.  fluvialis 
IS  known  from  two  of  these  ponds).  The  depth  of  the  ponds  does  not  exceed 
1 m. 

No  population  of  B.  fluvialis  is  known  in  Western  Australia  outside  the  Canning 
Town  Council  Office  ponds.  Mr  Terni  commented  (pers.  comm.,  17  June,  1984), 
‘Over  the  past  few  years  I have  made  many  collections  from  all  sorts  of  water 
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bodies  in  the  metropolitan  area  around  Perth,  also  I have  been  to  a number  of 
closer  country  locations,  but  I have  only  collected  B.  fluvialis  from  the  Canning 
Town  Office  ponds’.  Although  the  evidence  is  only  circumstantial  (and  must 
remain  so),  I consider  it  highly  likely  that  the  Cannington  populations  developed 
from  resting  eggs  that  were  introduced  into  Western  Australia  in  soil  imported 
from  New  South  Wales  or  Victoria  or  both.  This  synanthropic  introduction  is 
highly  noteworthy,  but  not  without  parallel  in  terms  of  distance  of  transport. 
It  seems  likely  that  three  species  of  freshwater  calanoid  have  been  introduced 
to  New  Zealand  from  Australia  in  recent  times.  These  are  B.  minuta,  which  is 
known  only  from  man-made  impoundments  in  the  North  Island  of  New  Zealand, 
B.  symmetrica  of  which  only  one  population  near  Auckland  is  known,  and 
Calamoecia  ampulla  of  which  only  one  population  in  the  South  Island  is  known. 

Material  Examined 

Western  Austi^ia:  Canning  Town  Council  Office  ponds,  Cannington,  greater  Perth,  several 
specimens  of  both  sexes,  coll.  Terni,  11  September,  1978.  (The  species  has  been  collected 
from  these  ponds  on  four  differwit  occasions  subsequent  to  September  1978.) 


An  Intersex  in  Boeckella  triarticulata  (Thomson,  1883) 

Figure  IG 

Description  of  Aberrant  Male  with  Intersexual  Fifth  Legs 

The  individual  whose  fifth  legs  are  illustrated  in  Figure  IG  was  fundamentally 
male,  but  shoXved  several  irttersexual  characteristics  as  follows. 

Right  exopod  fully  male;  right  endopod  intersexual,  basic  shape  that  of  male, 
but  with  terminal  and  sub-terminal  setae  as  in  female.  Left  distal  protopod 
segment  male  with  toothed  plate  along  inner  distal  edge  (cf.  Bayly  1964,  figures 
5A-5L).  Left  exopod  essentially  male  in  overall  shape  but  with  two  large  super- 
numerary spines  on  inner  edge  of  distal  claw,  one  from  each  of  exopod  segments 
two  (middle)  and  three  (distal);  left  endopod  almost  fully  female,  three-segmented 
(instead  of  two-segmented  as  in  male)  and  terminal  segment  with  typical  female 
armature  of  six  setae. 

Remarks 

The  proximal  member  of  the  two  supernumerary  spines  on  the  inner  edge  of 
th€  left  claw  may  be  a female  feature,  possibly  representing  the  equivalent  of  the 
inner  process  from  the  middle  segment  of  the  female  exopod.  The  distal  member 
of  the  two  supernumerary  spines  almost  certainly  represents  the  developmental 
homologue  of  the  inner  distal  spine  on  the  terminal  segment  of  the  exopod 
when  it  was  at  the  two-segmented,  fifth  copepodite  stage  (see  Bayly  1964,  figures 
9N  and  90).  This  particular  fifth  copepodite  spine  typically  disappears  when  the 
fifth  copepodite  stage  is  transformed  into  the  adult,  but  under  conditions  of 
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parasitic  castration  may  be  retained  (see  Bayly  1963,  figures  3-8;  1964,  p.  183). 
A non-intersexual  teratological  specimen  of  B.  triarticulata  resulting  from  this 
particular  developmental  anomaly  was  described  by  Bayly  (1964,  pp.  183-184, 
figure  5ZZ). 

The  appendage  described  above  is  the  only  intersexual  one  found  amongst  the 
more  than  two  thousand  male  fifth  legs  of  B.  triarticulata  that  I have  examined. 

Material  Examined 

Queensland:  Eyre  Creek  crossing  near  Glengyle  H.S.  (24°47's,  139°35'e),  1 aberrant  6, 
coll,  J.  Forrest,  18  September,  1977. 
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Systematic  Revision  of  Australian 
Scoteanax  and  Scotorepens  (Chiroptera:  Vespertilionidae), 
with  Remarks  on  Relationships  to  other  Nycticeiini 


DJ.  Kitchener*  and  N.  Caputif 


Abstract 

Classical  and  numerical  taxonomic  approaches  based  on  morphology  and  utilising 
electrophoretic  information  have  been  applied  to  clarify  the  status  of  Australian 
species  hitherto  placed  in  the  genus  Nycticeius.  Eight  named  forms  have  been 
reduced  to  five  species;  these  are  placed  in  existing  genera:  Scoteanax  (rueppellii) 
and  Scotorepens  (orion,  balstoni,  sanborni  and  greyii). 

Phylogenetic  analysis  of  species  representative  of  other  Nycticeiini  genera,  and 
of  geographic  groupings  of  these  Australian  species,  provides  additional  support 
for  the  above  generic  conclusions. 

Indicators  of  gross  morphology  (skull,  radius  and  lower  tooth  row  lengths) 
in  Scotorepens  spp.  vary  in  relation  to  their  sex,  and  to  latitude,  longitude  and 
several  climatic  variables,  particularly  average  minimum  temperatures  in  July. 


Introduction 

The  named  forms  of  vespertilionids  considered  in  this  study  are:  Scotophilus 
greyii  Gray,  1843;  Nycticeius  rueppellii  Peters,  l?>66\Scoteinus  balstoni 
1906;  Scoteinus  influatus  Thomas,  1924;  Scoteinus  orion  Troughton,  1937; 
Scoteinus  satiborni  Troughton,  1937;  Scoteinus  balstoni  caprenus  Troughton, 
1937;  and  Scoteinus  orion  aquilo  Troughton,  1937. 

These  forms  have  long  been  the  cause  of  great  taxonomic  confusion,  both 
at  the  generic  and  specific  levels.  Dobson  (1875)  referred  rueppellii  and  greyii 
to  Scotophilus  by  placing  them  in  the  subgenus  Scoteinus.  Thomas  (1906)  placed 
rueppellii  and  greyii  in  the  genus  Scoteinus  as  did  Miller  (1907)  who  raised 
Scoteinus  to  generic  rank  (based  principally  on  a study  of  the  Australian  species 
balstoni  and  greyii,  but  without  reference  to  the  type  species,  Nycticeius  emar- 
ginatus  Dobson,  1871).  Troughton  in  Le  Souef,  Burrell  and  Troughton  (1926) 
and  Iredale  and  Troughton  (1934)  included  balstoni  and  influatus  within  the 
genus  Scoteinus,  and  Troughton  (1937)  added  orion  and  sanborni  to  this  genus. 
Tate  (1942)  recognised  all  the  above  named  forms  within  the  genus  Scoteinus  — 
however  he  offered  the  opinion  that  there  was  a need  to  study  critically  the 

^Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000. 
tWestern  Australian  Marine  Research  Laboratories,  West  Coast  Highway,  Waterman,  Western 
Australia  6020. 
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type  species  of  Scoteinus  before  settling  on  the  placement  of  these  Australian 
forms  within  Scoteinus,  Troughton  (1943)  erected  (with  brief  diagnoses)  the 
genera  Scoteanax  for  rueppellii  and  Scotorepens  for  the  other  forms.  Tate 
(1952)  relegated  Scoteanax  and  Scotorepens  to  subgenera  of  Scoteinus,  while 
Laurie  and  Hill  (1954)  considered  them  subgencra  of  McKean  (1966) 

merged  orion  orion,  orion  aquilo,  sanborni  and  balstoni  caprenus  with  balstoni, 
and  placed  this  species,  along  with  rueppellii  and  greyit,  in  Nycticeius.  In  so 
doing  he  followed  Hollister  (1918)  and  Simpson  (1945)  who  considered  Scoteinus 
a subgenus  of  Nycticeius  — he  did  not  deal  with  influatus.  Ride  (1970)  merged 
balstoni,  orion,  and  apparently  sanborni,  with  greyii.  He  placed  this  species, 
along  with  rueppellii  and  influatus  in  Nycticeius  diwd  recognised  no  subspecies. 
Hall  and  Richards  (1979)  differed  from  Ride  (1970)  by  recognising  balstoni  as 
a distinct  species;  they  suggested  that  orio?i,  aquilo  and  sanborni  should  be  merged 
with  balstoni  — they  did  not  deal  with  caprenus.  Koopman  (1978,  1984)  supports 
the  latter  arrangement  and  recognised  caprenus  along  with  orion,  aquilo  and 
sanborni  as  subspecies  of  balstoni.  He  recognised  Scoteanax  and  Scotorepens 
as  subgenera  of  Nycticeius,  Koopman  (1978)  also  noted  that  Sinha  and  Chakra- 
borty’s  (1971)  placement  of  the  type  species  of  Scoteinus  (Nycticeius  emargi- 
natus)  into  the  distinctive  genus  Scotomanes,  rendered  the  name  Scoteinus 
unavailable  for  any  of  the  other  Indian,  African  and  Australian  species  to  which 
it  had  been  applied. 

It  was  pointed  out  by  J.E.  Hill  (pers.  comm.)  that  reviews  of  the  systematics 
of  these  Australian  forms  have  overlooked  the  genus  Oligotomus,  type  species 
Oligotomus  australis  (=  Scoteanax  rueppellii).  This  generic  name  was  proposed 
by  MacGillivray,  an  Australian  zoologist  and  collettor,  and  validated  by  Iredale 
(1937)  by  publication  of  letters  and  extracts  from  MacGillivray notebooks. 
The  name  is,  however,  preoccupied. 

The  phenetic  and  phylogenetic  relationships  of  Scoteanax  and  Scotorepens 
are  described  in  relation  to  other  genera  in  the  Nycticeiini  tribe  of  Tate  (1942), 
but  recognising  that  Scoteinus  is  now  placed  within  Scotomanes  following  Sinha 
and  Chakraborty  (1971)  and  Baeodon  within  Rhogeessa  following  La  Val  (1973). 
This  leaves  the  following  genera  to  be  considered  in  this  comparison;  Nycticeius 
Rafinesque,  1819;  Scotoecus  Thomas,  1901  ;Scotophilus  hca.ch,  1821; Scotomanes 
(as  a subgenus  oi Scotophilus  Dohson,  187 5);  Rhogeessa  Allen,  1866;  and  Otonyc- 
teris  Peters,  1859.  Description  of  these  relationships  was  assisted  by  tefcrcnce  to 
the  revisions  of  Miller  (1907)  and  Tate  (1942)  covering  all  the  Nycticeiini;  Hill 
(1974):  Scotoecus;  J.E.  Hill  unpublished  data:  Scotomanes,  Scotophilus  and 
Nycticeius;  La  Val  (1973);  Rhogeessa. 

In  an  attempt  to  clarify  the  systematics  of  this  group  of  species  this  study 
utilises  a wider  range  of  taxonomic  characters  and  techniques  than  has  previously 
been  applied  to  them,  but  is  based  on  the  classical  morphological  approach. 
These  include  electrophoretic  characters  (Baverstock  pers.  comm.),  multivariate 
analysis,  including  phenetic  and  phylogenetic  analyses  based  on  morphological 
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characters,  both  external,  skull  and  teeth;  and  morphology  of  glans  penis  and 
baculum.  Resolution  of  the  taxonomic  status  of  two  taxa  (scmboTni  and  gveyii) 
depended  upon  examination  of  specimens  which  differ  electrophoretically  (Ba- 
verstock  pers.  comm.). 


Methods 


Morphology 

Teeth 

The  species  considered  herein  have  a relatively  reduced  set  of  teeth  (30)  (Figure 
1).  There  is  considerable  controversy  over  the  missing  incisors  and  premolars 
of  bats.  Miller  (1907)  considered  that  the  permanently  missing  incisor  in  the 
upper  jaw  is  the  first  (li ) on  the  grounds  that  U is  sited  on  that  part  of  the  pre- 
maxilla which  is  reduced  in  bats.  However  Thomas  (1908)  and  Andersen  (1912) 
suggest  that  it  is  the  outermost  one  (I^  ) — arguing  that  is  the  site  of  the  upper 
pre-canine  diastema  which  receives  the  lower  canine  during  tooth  occlusal. 
Slaughter  (1970)  supports  the  latter  two  authors  by  noting  that  the  inner  re- 
maining incisor  is  usually  somewhat  larger  than  the  outer  one.  We  have  examined 
an  Emballonura  nigrescens  (SAM  M2838/3)  from  Mt  Lamington,  Papua  New 
Guinea,  which  has  three  upper  incisors  in  which  Ii.>l2>l2  and  a Scotorepens 
caprenus  (EBU  B157)  from  Mt  Katherine,  Northern  Territory,  which  has  a small 
accessory  outer  incisor  on  the  right-hand  side;  this  is  half  the  height  of  the  inner 
incisor.  This  provides  additional  reasons  for  us  to  follow  the  more  recent  authors 
and  refer  to  the  upper  incisor  as  H . Miller  (1907)  and  Thomas  (1908)  also  dis- 
agree as  to  the  missing  premolar.  Miller  considers  it  to  be  the  first  premolar 
(Pj ) and  this  is  widely  held  to  be  the  situation.  Thomas,  however,  reasons  that 
it  is  the  second  premolar  (P§).  Miller  (1907)  considers  that  the  next  upper  pre- 
molar to  go  is  either  P^  or  P5 . In  the  lower  jaw  of  the  Microchiroptera  P3  be- 
comes reduced  before  Pj . Following  Miller  (1907),  we  refer  to  the  upper  pre- 
molar as  pi  and  to  the  lower  ones  as  P2  and  P4  . 

Terminology  of  tooth  structure  follows  Slaughter  (1970)  as  indicated  for 
lower  (Figure  2a)  and  upper  molars  (Figure  2b). 


Skull,  Dentary  and  Externals 

Twenty-five  measurements  of  skull  and  dental  characters  and  nine  of  external 
characters  were  recorded  from  adult  specimens  only  listed  in  the  section  ‘Speci- 
mens Examined’.  Measurements  for  holotypes  and  unique  specimens  are  listed  in 
Appendix  I.  Subadults  and  juveniles  were  diagnosed  on  the  basis  of  epiphyseal 
swellings  of  the  metacarpal  joints.  The  terminology  used  is  indicated  in  Figure  1. 
All  measurements  were  recorded  with  dial  calipers.  The  positions  of  these  measure- 
ments are  indicated  in  Figure  3. 
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Figure  1 Terminology  used  for  skull  and  teeth. 
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metaconid 


b 


Figure  2 Terminology  used  for  teeth  morphology.  Examples  are  second  and  third  molars 
(a)  lower,  (b)  upper, 


89 


RM'VLM 


Revision  of  Australian  Scoteanax  and  Scotorepens 


2 


90 


MW 


D.J,  Kitchener  and  N.  Caputi 


^ Figure  3 Skull  and  dentary  measurements  referred  to  in  text  and  their  recording  points. 

GL:  greatest  length;  AOB:  anteorbital  width,  between  infraorbital  foramen;  LOW; 
least  interorbital  width;  ZW:  zygomatic  width;  ZH:  zygomatic  height,  above 
posterior  edge  of  M-;  MW:  mastoid  width,  between  mastoid  processes;  ROL: 
rostrum  length,  from  LOW  to  anterior  edge  of  premaxilla;  BCL:  braincase  length, 
from  LOW  to  posterior  edge  of  occipital;  BW:  braincase  width,  at  centre  of  zygo- 
matic-squamosal contact;  CH:  cranial  height,  lower  arm  of  calipers  placed  level  with 
pre-  and  basisphenoid,  upper  arm  in  contact  with  apex  of  skull;  LH:  lambdoidal 
height,  distance  between  apex  of  both  foramen  magnum  and  lambdoidal  crest; 
PL:  palatal  length,  excluding  spine;  BL:  basicranial  length,  between  anterior  edge 
of  foramen  magnum  and  anterior  edge  of  premaxilla;  BUL:  bulla  length,  excluding 
eustachian  part;  BB:  width  of  basisphenoid,  between  cochlea;  OB:  distance  outside 
bulla,  caliper  points  in  contact  with  antero-dorsal  edge  of  tympanic  ring;  RC-LC- : 
inter  upper  canine  distance,  at  base  of  cusp;  C--M-:  upper  maxillary  row  crown 
length,  anterior  edge  of  C-  to  posterior  edge  M-;  M--M-:  upper  molar  crown 
length,  anterior  edge  M-  parastyle  to  posterior  edge  M-;  M-L;  upper  second  molar 
crown  length,  anterior  edge  of  parastyle  to  posterior  edge  of  metastyle;  M-W: 
upper  second  molar  crown  width,  lingual  base  of  protocone  to  buccal  face  of 
paracone,  at  right  angle  to  occlusal  surface:  M-W;  upper  third  molar  crown  width, 
as  for  M-W;  RM--LM-:  inter  upper  third  molar  distance,  across  buccal  face  of 
paracone  of  RM-  and  LM-;  LR:  lower  tooth  row,  posterior  edge  M-  to  anterior 
edge  of  dentary;  RC:  angular  ramus  to  dentary  condyle,  blade  caliper  along  anterior 
face  of  ramus  and  measuring  to  posterior  edge  of  articular  condyle.  Abbreviations 
for  externals  are  as  follows;  HV:  body  length,  tip  of  rhinarium  to  anus,  TV;  tail 
length,  tip  to  anus;  EL:  ear  length,  apex  to  basal  notch;  EW:  ear  width  across  basal 
lobes;  TL:  tragus  length;  RL:  radius  length;  PL:  pes  length;  MCIII:  metacarpal  III 
length;  TIB:  tibia  length. 

Geographic  Groupings 

To  examine  morphological  variation  within  and  between  species  over  their 
geographic  range,  specimens  of  each  species  were  grouped  on  the  basis  of  phyto- 
geographic regions.  These  regions  are  a composite  of  a map  constructed  using 
Beard’s  (1979)  phytogeo, graphic  districts  for  Western  Australia,  the  natural 
regions  of  central  Australia  (Beard  1981)  and  Williams  (1959)  for  the  remainder 
of  Australia. 

Morphometric  Analysis 

Sexual  dimorphism  was  examined  using  a three-factor  analysis  of  variance  for 
measurements  of  each  of  the  skull,  dentary,  teeth  (hereafter  referred  to  as  skull 
characters)  and  external  characters  for  the  factors-species,  geographic  groupings 
and  sex. 

Canonical  variate  (discriminant)  analyses,  using  both  the  skull  and  external 
measurements,  were  performed  for  each  species  and  the  species  geographic 
groupings  using  SPSS  (Nie  et  al.  1975)  and  GENSTAT  PACKAGE,  Rothamsted 
Experimental  Station.  To  obtain  an  unbiased  estimate  of  the  correct  classifi- 
cation rate,  the  canonical  variate  analyses  were  repeated  using  only  a randomly 
chosen  70  percent  of  the  specimens;  the  canonical  variate  functions  so  obtained 
were  then  used  to  classify  the  remaining  30  percent  of  the  specimens. 
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A Mahalanobis  distance  matrix,  obtained  from  some  of  the  canonical  variate 
analyses,  was  subjected  to  a minimum  spanning  tree  analysis  and  a hierarchical 
cluster  analysis  using  the  unweighted  pair  group  mathematical  averaging  method 
(UPGMA). 

Phylogenetic  analyses  were  performed  using  the  WAGNER  78  program  for 
constructing  Wagner  trees.  These  analyses  were  based  on  the  mean  values,  range 
coded,  of  the  skull  and  external  characters  of  the  specimens  in  species  and  in 
geographic  groups.  Some  of  the  above  analyses  were  also  performed  using  a 
data  set  comprised  of  the  original  variables  transformed  in  an  attempt  to  produce 
‘size  free’  values.  These  values  consisted  of  the  residuals  from  the  within-groups 
regression  of  the  original  variables  on  a size  variable,  defined  as  the  sum  of  the 
original  variables  on  the  logarithmic  scale  (Humphries  et  al.  1981). 

Variation  in  size  of  selected  skull  and  external  characters  within  the  species 
was  examined,  by  multiple  regressions  analysis,  with  respect  to  the  latitude 
and  longitude  of  their  locality  of  capture,  sex  of  the  specimen  and  the  following 
environmental  parameters;  median  annual  rainfall,  average  annual  evaporation, 
mean  of  the  January  maximum  temperatures  and  mean  of  the  July  minimum 
temperatures.  This  climatic  data  was  associated  with  specimen  locality  data 
using  a series  of  overlay  maps  taken  from  the  1975  series,  Climatic  Atlas  of 
Australia  maps,  Department  of  Science,  Bureau  of  Meteorology. 


Institutional  Specimens 

To  denote  the  institutional  origin  of  specimens  their  catalogue  numbers  are 
prefixed  by  the  following  abbreviations: 


AM 

AMNH 

BM 

C 

CM 

JM 

SAM 

WAM 

EBU 


Australian  Museum,  Sydney 

American  Museum  of  Natural  History,  New  York 
British  Museum  (Natural  History),  London 
Museum  of  Victoria,  Melbourne 
CSIRO  collection  at  Lyneham,  Canberra 
Queensland  Museum,  Brisbane 
South  Australian  Museum,  Adelaide 
Western  Australian  Museum,  Perth 

Evolutionary  Biology  Unit,  South  Australian  Museum,  Adelaide 


These  institutional  codes  prefix  any  departmental  numerals  that  may  be 
combined  with  a registration  number  (e.g.  WAM  M22605). 


Systematics 

Scoteanax  Troughton,  1943 

Oligotomus  Iredale  (ex  MacGillivray)  1937:  45. 

Type  Species  Oligotomus  australis  Iredale  (ex  MacGillivray)  1937  (=  Scoteanax  rueppellii 
Peters).  Preoccupied  by  Oligotomus  Cope,  1873,  Phenacodontidae. 
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Scoteanax  Troughton,  1943,  ‘P'urred  Animals  of  Australia^,  Angus  8c  Robertson,  Sydney,  p. 

353. 

Type  Species 

Nycticejus  ruppellii  Peters,  1866. 

Referred  Species 

None. 

Diagnosis 

Scoteanax  differs  from  Nycticeius  in  its  generally  greater  size;  considerably 
more  robust  skull  with  a much  more  pronounced  occipital  helmet;  longer  an- 
terior palatal  emargination;  usually  no  diastema  between  C-  and  1- ; M-  con- 
siderably reduced,  less  rather  than  more  than  half  the  size  of  , premetacrista 
only  partly  present  and  only  protocone,  paracone  and  parastyle  remaining; 
reduction  of  posterior  triangle  of  M3  ; C-  with  broad  rather  than  elongate  base, 
its  width  approximates  its  length;  .lower  incisors  more  imbricate;  P2  relatively 
more  reduced,  a quarter  or  less  P4  crown  area.  Differs  from  Scotoecus  in  generally 
greater  size;  tragus  angular  with  an  elongate  anteriorly  directed  apex  rather  than 
spatulate  or  nearly  spatulate  tragus;  penis  much  shorter,  never  approaching  a 
length  of  one-third  radius  length  — baculum  accordingly  also  much  shorter; 
dorsal  profile  of  skull  straight  rather  than  gently  convex;  narial  and  prepalatal 
emarginations  shallower;  postpalatal  spine  longer;  face  of  C-  not  flattened  or  groo- 
ved; zygomata  moderate  rather  than  slight;  reduced,  less  rather  than  more  than 
half  size  of  M-  ; P2  relatively  more  reduced,  a quarter  or  less  crown  area  of  P4 . 
Differs  from  Scotophilus  in  that  the  bony  palate  extends  posteriorly  much  less 
than  half  length  of  zygomatic  arch,  rather  than  past  the  mid-point;  infraorbital 
foramen  small  to  moderate  rather  than  large;  M-  larger,  premetacrista  partly 
present  rather  than  absent;  second  triangle  of  My -2  larger  rather  than  smaller 
than  the  first;  M~-~  mesostyle  moderately  well  developed  rather  than  very  re- 
duced or  absent;  M1-2  hypoconids  and  entoconids  not  greatly  reduced.  Differs 
from  Scotomanes  in  that  usually  no  diastema  between  upper  canine  and  incisor; 
moderately  large  rather  than  small  narial  and  postpalatal  emarginations;  rela- 
tively narrower  skull,  particularly  cranium  and  lachrymal  width;  larger  bulla  and 
postpalatal  spine;  wider  interorbital  distance;  upper  canines  with  internal  basal 
shelf  present.  Differs  from  Rhogeessa  in  its  greater  general  size;  less  reduced 
M-,  premetacrista  not  entirely  absent;  I3  not  greatly  reduced;  lower  incisors 
trilobed  rather  than  more  simply  conical  — with  outer  lobe  obsolete  and  inner 
lobe  practically  absent  in  I3  [in  Rhogeessa  [Baeodon]  alle^ii  I3  reduced  to  function- 
less spicule  and  M3  reduction  more  than  in  oihQX  Rhogeessa)-,  bony  palate  extends 
posteriorly  much  less  than  half  length  of  zygomatic  arch  rather  than  to  approxi- 
mately its  mid-point;  tragus  triangular  rather  than  long  and  thin;  posterior  palatal 
emargination,  canine  shape  and  its  diastema  with  I-  differ  as  with  Nycticeius. 
Differs  from  Otonycteris  in  its  larger  M-,  premetacrista  partially  present  rather 
than  absent;  anterior  narial  and  palatal  emarginations  larger;  interorbital  distance 
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wider;  postorbital  protuberances  not  greatly  enlarged;  generally  no  diastema 
between  C-  and  I-  ; second  triangle  M-  only  slightly  larger,  rather  than  much  larger, 
than  first  triangle;  Cl  with  broad  rather  than  elongate  base;  bulla  very  much 
reduced;  lower  incisors  trilobed,  imbricate,  rather  than  conical  and  not  over- 
lapping; P2  relatively  smaller;  ears  much  smaller.  Differs  from  Scotorepens  in 
greater  overall  size;  ear  with  more  acute  apex;  tragus  triangular  rather  than  gently 
curved;  more  pronounced  occipital  helmet;  relatively  smaller  infraorbital  foramen, 
above  Ml  parastyle  rather  than  Ml  mesostyle;  rostrum  rises  more  sharply  in 
interorbital  region;  upper  incisor  close  to  and  usually  in  contact  with  upper 
canine  rather  than  never  in  contact;  upper  incisor  orthodont  to  slightly  proodont 
rather  than  markedly  proodont;  Ml—  hypocone  less  reduced;  larger  and  more 
triangular  postpalatal  spine;  distal  end  of  glans  penis  papillate  rather  than  with 
fleshy  spines;  baculum  longer,  wider  distinctive  anchor-like  distal  flanges  rather 
than  bifurcating  prongs  and  open  grooved  rather  than  more  solid  proximal  end; 
and  on  genetic  differences,  possesses  unique  alleles  at  over  half  of  the  35  loci 
examined  (P.  Baverstock  pers.  comm.). 


Scoteanax  rueppellii  (Peters,  1866) 
Figures  4,  5a,  6a,  7;  Tables  la,  b 


Nycticejus  ruppellii  — Peters,  1866,  Mber.  K.  preuss.  Akad.  Wiss.  p.  21. 

Holotype 

Skin,  skull,  from  ‘Sydney,  West  Australia^  (=  Sydney,  New  South  Wales). 

Diagnosis 

Differs  from  Scotorepens  orion,  Scotorepens  balstoni,  Scotorepens  sanborni 
and  Scotorepens  greyii  in  that  all  its  cranial,  dental  and  external  characters 
substantially  larger,  with  no  overlap  of  measurements  (measurements,  in  mm, 
mean  values  only).  For  example,  compared  to  the  next  largest  species,  Scoto- 
repens balstoni,  maximum  skull  length  20.1  v.  15.1  and  radius  length  53.8  v. 
35.6.  Differs  from  these  species  in  having  a more  pronounced  occipital  helmet, 
such  that  its  cranial  height  in  proportion  to  maximum  skull  length  0.42  v. 
0.35  to  0.39;  rostrum  rises  more  sharply  in  interorbital  region;  II  close  to  and 
usually  in  contact  with  C-  rather  than  never  in  contact;  U orthodont  to  slightly 
proodont  rather  than  markedly  proodont;  Ml--  hypocone  less  reduced;  infra- 
orbital foramen  above  Ml  parastyle  rather  than  Ml  mesostyle;  more  prominent 
postpalatal  spine;  glans  penis  longer,  distinctive  spatulate  head  with  fine  papillae 
rather  than  spines;  baculum  longer,  wider  distinctive  anchor-like  distal  flanges, 
and  open  grooved  rather  than  more  solid  distal  end;  ear  with  more  acute  apex; 
tragus  triangular  rather  than  gently  curved. 
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Figure  4 Skull  and  dentary  of  Scoteanax  rueppellii  (AMM2108).  Ventral  view  of  skull 
presented  as  stereopairs. 
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Description 

Skull 

Long  skull  (20.1),  wide  intermastoid  distance  (12.3)  but  relatively  narrow 
cranium  (9.9)  and  interorbital  distance  (5.2)  and  long  maxillary  tooth  row  (7.7); 
rostrum  rises  sharply  in  interorbital  region  to  a point  where  slight  anterior  sagittal 
crest  meets  slight  crests  passing  anteriorly  to  low  supraorbital  swellings;  posterior 
to  this  interorbital  region  cranial  profile  rises  slightly  and  then  dips  at  posterior 
parietal  region  before  rising  sharply  to  a pronounced  sagittal  crest  that  meets 
lambdoidal  crest  to  form  very  prominent  occipital  helmet;  rostral  depression 
slight  to  moderate;  infraorbital  foramen  small  to  moderate,  round  to  ovi,  above 
parastyle  of  Ml,  separated  from  orbit  by  moderately  narrow  lachrymal  bar; 
anterior  palatal  emargination  semicircular,  projects  posteriorly  to  a line  joining 
mid-point  of  ; postpalatal  spine  long,  triangular;  pterygoid  process  relatively 
short,  projects  posteriorly  to  a point  connecting  a line  joining  anterior  edge  of 
foramen  rotundum;  tympanic  bulla  covers  two-thirds  or  more  of  cochlea;  eus- 
tachian  projection  small,  blunt;  tympanic  ring  oval;  II  orthodont  to  slightly 
proodont,  close  to  and  usually  in  contact  with  C-;P-  two-thirds  length  of  C- , 
in  close  contact  with  both  Mi  and  Ci,  with  moderate  buccal  inflection  between 
parastyle  and  mesostyle;  M---  paracone  shorter  than  metacone;  M-~  parastyle, 
mesostyle  and  metastyle  heights  subequal;  M---  hypocone  moderate,  moderate 
buccal  inflection  between  buccal  cusps;  M^  metastyle,  metacone  and  hypocone 
absent,  premetacrista  shortened;  paracrista  increases  in  length  from  M---  ; cingula 
encircling  Ci  and  ?-  ; Mi-i  with  moderate  anterior,  posterior  and  lingual  cingula, 
although  absent  beneath  protocone;  M^  with  moderate  anterior  cingulum  and 
slight  cingulum  on  posterior  of  protocone. 

Dentary 

Ascending  ramus  of  dentary  upright  and  triangular  with  moderately  rounded 
coronoid  process;  mental  foramen  beneath  P2  or  slightly  posterior  to  this  point; 
lower  incisors  trilobed,  imbricate,  of  subequal  length;  ly  crown  area  longer  and 
narrower  than  I2 -3  ; crown  area  length  subequal  but  crown  area  of  I3  greater 
and  oval;  usually  moderate  posterior  cingular  cusplet  I3;  Ct,  P2  and  P4  in  close 
contact,  encircled  by  moderate  cingula;  P2  small,  less  than  half  height  of  P4  with 
slight  posterior  and  anterior  cingular  cusps,  occlusal  surface  subcircular;  lingual 
cusps  of  subequal  height  or  with  metaconid  slightly  taller  than  paraconid  and 
entoconid;  hypoconulid  small;  protoconid  height  decreases  from  My -3,  taller 
than  hypoconid;  crista  obliqua  contacts  base  of  metacristid  medially;  My -3 
with  moderate  anterior,  posterior  and  buccal  cingula,  lingual  cingula  absent; 
M5  entoconid  about  half  height  of  metaconid;  hypoconulid  vestigial  (e.g.  CM 
6571)  and  rarely  present,  hypocristid  from  hypoconid  to  cusp  of  entoconid. 

Pelage  and  Skin 

Between  specimens  the  colour  of  the  dorsum  ranges  from  Hazel  to  Cinnamon 
Brown  reflecting  the  colour  of  the  majority  of  each  hair,  the  basal  one-quarter 
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to  one-eighth  of  which  is  a much  paler  Maize  Yellow  to  Yellow  Ocher.  Occasional 
White  follicles  are  interspersed  throughout.  Underparts  uniform  Tawny  Olive 
of  the  tips  of  hairs;  the  colour  of  the  central  half  is  Snuff  Brown  and  basal  part 
Light  Buff.  Forehead  and  rostrum  paler,  Ochraceous  Buff  to  Warm  Buff.  Furring 
on  patagia  restricted  to  sparse  hairs  on  antero-proximal  part  of  ventral  plagio- 
patagium.  Patagia,  lips,  ears  and  forearms  range  from  Saccardo’s  Umber  to  Warm 
Sepia. 

External  Morphology 

Large,  general  body  shape  robust,  long  radius  (53.8).  Maximum  width  of 
ear  76%  of  its  height  of  16.7,  but  slender  and  triangular  upper  part,  moderately 
rounded  apex  with  concave  dorsal  edge  immediately  behind  apex.  Tragus  tri- 
angvdar  as  a result  of  pronounced  postero-central  lobe,  front  edge  straight  or 
slightly  concave.  Plagiopatagium  contacts  pes  below  fifth  digit  in  central  lateral 
region  of  palm.  Long  calcar,  more  than  half  length  of  distal  edge  of  uropatagium; 
calcaneal  lobe  small  and  low.  Tibia  moderately  long  (23.5)  or  43.6%  length  of 
radius. 


Gians  Penis 

Wide  club-shaped  head,  compressed  dorso-ventrally,  narrow  elongate  body; 
preputial  skin  contacting  body  of  glans  basally.  Ventrally  a wide  V-shaped  urethral 
groove,  the  lateral  edges  of  which  indicate  the  point  at  which  the  head  narrows 
proximally.  The  distal  tongue  of  the  head  intruding  into  the  V of  the  urethral 
groove  smooth,  elsewhere  the  head,  both  dorsally,  ventrally  and  laterally  covered 
with  fine  papillae.  No  obvious  scalation  on  the  surface  of  the  head,  and  the  skin 
of  its  body  loosely  folded  longitudinally  forming  a slight  ventral  keel  (Figure  5a). 


Baculum 

(Measurements,  in  mm,  are  mean,  range,  sample  size.)  Long  maximum  length 
(8.59,  8.46-8.75,  3)  distinctively  curved,  horn-shape  in  lateral  profile;  relatively 
slight  shaft;  anchor-shaped  distal  head;  base  relatively  narrow  laterally  (1.48, 
1.45-1.54,  3)  averaging  only  17.3%  of  maximum  baculum  length,  consists  of  two 
broad  lateral  flanges  folded  dorsally  to  leave  a broad  open  median  groove  (Figure 
6a). 


Distribution 

Hall  and  Richards  (1979)  state  that  the  distribution  of  Scoteanax  rueppellii 
is  from  ‘coastal  eastern  Australia  from  southern  New  South  Wales  to  Ingham, 
Queensland’.  Koopman  (1984)  records  it  further  north  to  Lake  Barrine  and  c. 
50  km  S.  Ravenshoe,  Queensland.  Specimens  we  examined  (Figure  7)  confirm 
this  distribution. 
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Figure  5 Oblique  ventral  view  of  head  of  glans  penis  of  (a)  Scoteanax  rueppellii  (CM  232),  (b)  Scotorepens  orion  (AM  M6120), 
(c)  Scotorepens  balstoni  B124),  (d)  Scotorepens  sanborni  (EBU  B18)and(e)  Scotorepens  greyii  (EBU  B151). 
Scale  lines  for  Scoteanax  rueppellii  1000  pm,  for  others  100  pm. 
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Figure  6 Baculum  of  (a)  Scoteanax  rueppellii  (CM  232),  (b)  Scotorepens  orion  (AM  M6120), 
(c)  Scotorepens  balstoni  (WAM  M17673),  (d)  Scotorepens  sanborni  {W AM  M22657) 
and  (e)  Scotorepens  greyii  (EBU  B126).  Ventral  (i),  lateral  (ii)  and  dorsal  (iii) 
view.  Scale  lines  are  0.5  mm. 
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Figure  7 Distribution  of  Scoteanax  rueppellii  (o),  Scotorepens  orion  (■),  Scotorepens  halstoni  (^),  Scotorepens 
sanborni  (•)  and  Scotorepens  greyii  (o).  These  locality  records  are  grouped  into  geographic  regions  (1-43, 
Australia;  44,  Papua  New  Guinea  and  West  Irian). 
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Specimens  Examined 

Region  28: 

Atherton  17°16'S,  145°29'E,  Id,  19,  EBU  084-5. 

Region  32: 

Brisbane  27°28'S,  153°01'E,  Id,  19,  TM  13320,  JM  13488;  Toowong  27°29's,  153°00'e, 
Id,  JM  5001;Chemiside  27  24  S,  153°04  E,  2d,  JM  11451-2. 

Region  33: 

Nimbin  28°36'S,  153°13'e,  29,  CM  436,  CM4720;  Yabbra  State  Forest  28°30's,  152° 
40  E,  IcJ,  CM  469;  Killarney  26  46  S,  151  26  E,  Id,  JM  13296;  Murwillumbah  28°20^S, 
153  24^E,^39,  CM  4627-9;  East  Lynne  30  08  S,  151  53  E,  19,  CM  6571;  Tooloom  28°37^ 
S,  152  25  E,  Id,  19,  CM  232,  CM  470;  Bonalbo  28°44's,  152°37'e,  19,  CM  205;  Spirabo 
Forest  29  03  S,  152  OI'E,  Id,  EBU  B350. 

Region  34: 

Swansea  33°05's,  151°38'E,  19,  CM  2108;  Corrimal  34°23's,  150°55'e,  Id,  CM  4586. 


Scotorepens  Troughton,  1943 

Scotorepens  Troughton,  1943,  ‘Furred  Mammals  of  Australia’,  Angus  & Robertson,  Sydney 
p.  354. 

Type  Species 

Scoteinus  orion  Troughton,  1937 

Referred  Species 

Scotorepens  greyii  (Gr^.y,  1843); 

Scotorepens  balstoni  (Thomas,  1906);  and 
Scotorepens  sanhorni  (Troughton,  1937). 

Holotype 

AM  M6115  adult  male,  skull  removed,  body  in  alcohol,  from  Sydney,  N.S.W.  collected  by 
Messrs  Grant  and  Wright. 

Diagnosis 

(Means  values,  mm.)  Differs  from  Nycticeius  in  that  M-  considerably  reduced, 
less  than  half  the  size  of  M- , premetacrista  only  partly  present;  reduction  of 
posterior  triangle  of  M3  ; canine  with  broad  rather  than  elongate  base,  its  width 
approximates  its  length;  lower  incisors  more  imbricate;  P2  relatively  more  re- 
duced, a quarter  or  less  P4  crown  area.  Differs  from  Scotoecus  in  that  penis 
much  shorter,  never  approaching  a length  of  one -third  radius  length-baculum 
accordingly  much  shorter;  dorsal  profile  of  skull  straight  rather  than  gently 
convex;  narial  and  prepalatal  emarginations  shallower;  face  of  C-  not  flattened 
or  grooved;  zygomata  moderate  rather  than  slight;  M-  reduced,  less  rather  than 
more  than  half  size  of  M-  ; Pj  relatively  reduced,  a quarter  or  less  crown  area  of 
P4.  Differs  from  Scotophilus  in  the  smaller  overall  size;  bony  palate  extends 
posteriorly  much  less  than  half  length  of  zygomatic  arch,  rather  than  past  the 
mid-point;  M-  larger,  premetacrista  partly  present  rather  than  absent;  second 
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Tables  la,  b Measurements  in  mm  (see  Fig.  3 for  code  to  characters),  for  adult  Scoteanax  Tueppellii,  Scototepetis  oHon, 
Scotorepens  balstoni,  Scotorepens  sanborni  ^,nd  Scotorepens  greyii  from  generalTGgions.  (WA,  Western  Australia; 
NT,  Northern  Territory;  Q,  Queensland;  NSW,  New  South  Walesj_VIC,  Victoria;  SA,  South  Australia)  which  are 
combinations  of  geographic  groups  (in  brackets).  N,  sample  size;X,  mean;SD,  standard  deviation;  Mn,  minimum 
and  Mx,  maximum  (a)  skull,  dentary  and  teeth  and  (b)  externals. 
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Geographic 

Region 

(b)  External  Characters 

(Geographic 

Group) 

HV 

rv 

KL 

KW 

ri. 

RL 

PL 

MCIII 

LIB 

Q/NSW 

N 

12 

12 

12 

12 

12 

12 

12 

12 

12 

(28,3233, 

X 

67.85 

51.63 

16.65 

12.66 

8.27 

53.82 

9.70 

51.75 

23.46 

34) 

SO 

3.29 

3.52 

.70 

.78 

.33 

1 .69 

.58 

1.84 

.79 

Mn 

63.3 

44.5 

15.6 

1 t.l 

7.6 

51.0 

8.8 

49.0 

22.0 

Mx 

72.7 

58.5 

17.8 

14.0 

8.7 

55.8 

1 I.I 

54.7 

■24.4 

NSW/VIC 

N 

19 

19 

19 

19 

19 

19 

19 

19 

19 

(34,35,36) 

X 

49.25 

34.53 

1 1.90 

9.23 

5.57 

34.81 

6.67 

33.20 

13.73 

SI) 

2.62 

2.(Hi 

.56 

.46 

.34 

1.25 

.50 

1 .55 

.49 

Mn 

43.9 

29.5 

10.6 

8.7 

5.0 

32.4 

6.0 

30.8 

12.7 

Mx 

53. 1 

37.9 

13.1 

10.5 

6.4 

36.8 

7.8 

36.3 

14.5 

WA 

N 

38 

38 

38 

38 

38 

38 

38 

38 

39 

(1,4,5,7,10) 

X 

48.14 

35.60 

12.23 

9.62 

5.39 

34.53 

6.18 

33.37 

14.85 

SD 

2.67 

2.67 

.68 

.89 

.32 

1.14 

.53 

1.34 

.69 

Mn 

42.6 

30.2 

1 1 .2 

7.8 

4.9 

32.0 

5.4 

30.5 

13.0 

Mx 

53.5 

40.8 

13.5 

I 1.0 

6.1 

36.4 

7.5 

35.2 

16.6 

SA/NT/VIC 

N 

43 

43 

43 

43 

43 

43 

43 

43 

43 

(21,22,36, 

X 

51.49 

35.87 

12.68 

9.62 

5.64 

35.92 

6.72 

34.62 

15.28 

39,42) 

SI) 

3.99 

2.86 

.91 

.60 

.39 

1.44 

.70 

1 .59 

.74 

Mn 

42.2 

29.0 

10.7 

8.0 

5.0 

32.8 

4.9 

30.6 

13.9 

Mx 

59.7 

41.7 

14.1 

11.1 

6.7 

38.2 

8.1 

38.2 

16.8 

Q/NSW 

N 

27 

27 

27 

27 

27 

27 

27 

26 

26 

Central  east 

X 

51.32 

36.42 

12.87 

9.53 

5.59 

36.72 

6.77 

35.31 

15.39 

NT 

SI) 

3.12 

2.97 

.57 

.68 

.32 

1.77 

.51 

1 .93 

.85 

(20,23,24, 

Mn 

45.0 

29.8 

1 1.6 

8.0 

5.2 

32.6 

6.0 

30. 1 

14.1 

28,29,30,31, 

37,38) 

Mx 

56.5 

4 1 .5 

13.8 

10.5 

6.5 

40.5 

7.7 

38.7 

17.2 

WA/NT 

N 

21 

23 

23 

23 

23 

23 

23 

24 

24 

(11,13,14, 

X 

42.65 

31.72 

10.59 

8.39 

4.88 

30.97 

5.72 

30.58 

13.33 

15,18) 

SI) 

2.77 

2.23 

.71 

.67 

.31 

1 .50 

.68 

1.43 

.65 

Mn 

36.8 

27.5 

9.1 

7.2 

4.4 

27.9 

4.90 

28.4 

1 1.9 

Mx 

48.4 

36.0 

1 1.8 

9.8 

5.5 

34.0 

7.2 

33.1 

14.4 

Q 

N 

33 

34 

34 

34 

34 

34 

34 

34 

34 

(25,26,27, 

X 

44.42 

34.30 

1 1.48 

8.43 

5.29 

33.25 

6.25 

32.93 

14.14 

28,29,32) 

SI) 

2.73 

2.51 

.68 

.39 

.37 

1.37 

.90 

1.22 

.81 

Mn 

39.7 

29. 1 

10.4 

7.7 

4.6 

3 .0 

4.4 

30.8 

12.2 

Mx 

52.3 

38.9 

13.1 

9.6 

6.1 

35.8 

8.3 

35.2 

15.6 

Papua  New 

N 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Guinea 

X 

45.53 

33.55 

1 1.53 

8.65 

5.05 

34.73 

6.40 

34.10 

14.53 

SI) 

1.90 

3.25 

.73 

.55 

.31 

1.01 

1.14 

.99 

.71 

(44) 

Mn 

43.5 

29.0 

10.6 

7.9 

4.6 

33.7 

5.1 

32.9 

13.9 

Mx 

48.0 

36.7 

12.2 

9.2 

5.3 

36.0 

7.5 

35.1 

15.4 

Northwest 

N 

33 

34 

34 

34 

34 

34 

34 

34 

34 

WA 

X 

44.48 

32.80 

1 1.33 

8.79 

5.00 

31.84 

5.72 

31.41 

14.07 

(9,10,11, 

SI) 

2.76 

2.48 

.58 

.62 

.29 

1.27 

.52 

1 .52 

.62 

13,14) 

Mn 

37.2 

27.6 

9.7 

7.7 

4.4 

29.0 

4.9 

28.7 

13.0 

Mx 

48.5 

38.5 

12.8 

10.3 

5.6 

34.7 

7.0 

33.7 

15.8 
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Table  lb  (continued) 


1 Species 

Geographic 

Region 

(Geographic 

Group) 

(1))  External  Characters 

HV 

IV 

KL 

KW 

ri. 

RI. 

IM. 

MCIII 

riB 

Northeast 

N 

95 

95 

95 

95 

95 

95 

95 

95 

95 

WA/NT/Q 

X 

44.92 

51.94 

1 1 .44 

8.60 

5.06 

51.12 

5.89 

50.54 

15.51 

(15,16,17, 

SI) 

2.76 

2.27 

.67 

.65 

.54 

1.68 

.75 

1.60 

.92 

IS.  19,20, 

Mil 

40.0 

25.2 

9.7 

7.1 

4.2 

27.5 

4.5 

26.7 

1 1.5 

21,25,24, 

Mx 

55.0 

57.8 

12.9 

10.2 

6.0 

55.0 

7.5 

55.8 

15.6 

bo 

50.51,52) 

NSW/SA 

N 

10 

10 

10 

10 

10 

10 

10 

9 

9 

(58,40,41, 

X 

45.54 

52.68 

1 1.50 

8.56 

5. 1 5 

5 1 .58 

5.47 

50.90 

15.70 

45) 

SI) 

2.56 

2.50 

.74 

.55 

.28 

.85 

.50 

1.20 

.44 

Mn 

40.5 

29.5 

lO.I 

8.1 

4.5 

50.0 

4.9 

28.8 

15.0 

Mx 

48.5 

57.8 

12.5 

9.0 

5.5 

52.6 

6.4 

52.7 

14.2 

triangle  of  Mj  larger  rather  than  smaller  than  the  first;  mesostyle  mode- 

rately well  developed  rather  than  very  much  reduced  or  absent;  My -2  hypoconids 
and  entoconids  not  greatly  i educed.  Differs  from  Scotomanes  in  generally  smaller 
size,  moderately  large  rather  than  small  narial  and  postpalatal  emarginations; 
relatively  larger  bulla  and  wider  interorbital  distances;  relatively  narrower  skull, 
particularly  cranium  and  lachrymal  width.  Differs  from  Rhogeessa  in  its  less 
reduced  M-,  premetacrista  not  entirely  absent;  I3  not  greatly  reduced;  lower 
incisors  trilobed  rather  than  more  simply  conical  — with  outer  lobe  obsolete 
and  inner  lobe  practically  absent  in  I3  (in  Rhogeessa  [Baeodon]  alleni  ly  re- 
duced to  functionless  spicule  and  My  reduction  more  than  in  other  Rhogeessa)] 
bony  palate  extends  posteriorly  much  less  than  half  length  of  zygomatic  arch 
rather  than  to  approximately  its  mid-point.  Differs  from  Otonycteris  in  its  larger 
M-,  premetacrista  partially  present  rather  than  absent;  anterior  narial  and  palatal 
emarginations  larger;  interorbital  distance  wider;  postorbital  protuberances  not 
greatly  enlarged;  generally  no  diastema  between  C-  and  I-  ; second  triangle  M-  only 
slightly  larger,  rather  than  much  larger,  than  first  triangle;  C-  with  broad  rather 
than  elongate  base;  bulla  very  much  reduced;  lower  incisors  trilobed,  imbricate, 
rather  than  conical  and  not  overlapping;  Py  relatively  smaller;  ears  much  smaller. 
Differs  from  Scoteanax  in  small  overall  size;  ear  apex  rounded  rather  than  acute; 
less  pronounced  occipital  helmet;  generally  relatively  larger  infraorbital  foramen, 
above  mesostyle  of  M-  rather  than  its  parastyle;  rise  of  rostrum  in  interorbital 
region  less  acute;  upper  incisors  never  in  contact  with  upper  canine;  upper  incisor 
quite  proodont  rather  than  orthodont  to  slightly  proodont;  M---  hypocone  more 
reduced;  postpalatal  spine  smaller  and  slighter;  distal  end  of  glans  penis  with 
fleshy  spines  rather  than  papillae;  baculum  shorter,  narrower  distal  end  with  bi- 
furcating prongs  rather  than  anchor-like  distal  flanges,  more  solid  proximal  end 
rather  than  an  open  grooved  one;  and  on  genetic  distance  based  on  enzyme 
differences  (see  Scoteanax  diagnosis). 
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Description 

Skull 

Small  to  moderate  length  (13.2  to  20.1);  lateral  profile  of  skull  flat  to  mode- 
rately inflated;  lambdoidal  and  sagittal  crest  absent  to  moderate;  rostrum  rela- 
tively narrow;  rostral  depression  absent  to  moderate;  postorbital  swellings  absent 
to  slight;  supraorbital  protuberances  absent  to  slight;  infraorbital  foramen  above 
mesostyle  of  Ml,  oval,  moderate-sized  to  large,  separated  from  orbit  by  slight  to 
moderately  wide  lachrymal  bar;  anterior  palatal  emargination  semi-circular  or 
spatulate,  moderate;  postpalatal  spine  small  to  moderate  length;  pterygoid  pro- 
cess moderately  developed  with  slight  to  moderate  mesial  inclination,  tympanic 
bulla  relatively  fragile,  covers  slightly  more  than  half  cochlea,  eustachian  pro- 
jection small  to  moderate,  and  sharp  to  blunt  pointed;  tympanic  ring  around 
external  auditory  meatus  subcircular  to  oval;  paraoccipital  process  longer  or 
subequal  to  mastoid  process;  1-  proodont,  not  in  contact  with  C- ; P-  half 
to  two-thirds  height  C^,  in  close  contact  with  both  Cl  and  Ml,  slight  to 
moderate  buccal  inflection  between  parastyle  and  mesostyle;  Ml-1  paracone 
shorter  than  metacone;  height  of  M---  parastyle  subequal  to  or  slightly  longer 
than  mesostyle  and  metastyle;  Ml -1  hypocone  reduced;Ml  with  metastyle,  meta- 
cone and  hypocone  absent,  premetacrista  shortened;  paracrista  increases  in  width 
from  Ml-1;  cingula  usually  encircles  Cl  and  but  frequently  absent  in  mid- 
buccal  area;  moderately  wide  anterior,  posterior  and  lingual  cingula  Ml-1,  absent 
beneath  protocone;  slight  anterior  cingulum  Ml,  slight  cingulum  on  posterior 
of  Ml  protocone  variably  present. 

Dent  ary 

Ascending  ramus  of  dentary  upright  and  triangular  with  moderately  rounded 
coronoid  process;  angle  and  condyle  relatively  close;  mental  foramen  usually 
beneath  My  but  may  be  to  either  side  of  it;  lower  incisors  trilobed,  imbricate, 
subequal  in  length;  ly  crown  area  longer  and  narrower  than  ly-a  ; I2-3  crown 
width  subequal  but  crown  area  of  ly  greater  and  subcircular;  Py  small,  less  than 
half  height  of  Py,  posterior  and  anterior  cingular  cusps  on  Py-y;  major  lingual 
cusps  My-y  of  subequal  height;  My -y  protoconid  decreases  in  height  posteriorly; 
My-y  protoconid  taller  than  hypoconid;  crista  obliqua  contacts  base  of  meta- 
cristid  medially;  My-y  with  moderate  anterior,  posterior  and  buccal  cingula,  no 
lingual  cingula;  My  entoconid  small,  less  than  half  height  of  metaconid,  hypo- 
conulid  reduced  or  absent. 

Pelage  and  Skin  Colour 

Dorsum  ranges  from  Tawny  Olive  to  Dresden  Brown;  underparts  normally 
lighter,  ranging  from  Pale  Pinkish  Buff  to  Grayish  Olive.  Patagia  and  skin  of  nose, 
ears  and  forearms  Clove  Brown,  or  lighter  Hair  Brown  to  Warm  Sepia.  No  colour 
patterning. 
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External  Morphology 

Small  to  moderate  size,  slender  to  moderately  robust  body  (44  to  50),  radius 
length  small  to  moderate  (31  to  36);  ears  slender  to  moderately  broad,  width 
76-78%  height  of  ear,  leading  edge  of  ear  gently  converse,  apex  moderate  to  well 
rounded,  anterobasal  lobe  small  to  moderately  wide;  tragus  evenly  curved  up- 
wards, leading  edge  slightly  concave,  posterior  edge  slightly  to  moderately  convex; 
plagiopatagium  joins  pes  at  base  of  fifth  digit;  long  calcar,  more  than  half  length 
of  distal  edge  of  uropatagium;  calcaneal  lobe  small,  low  and  convex;  tibia  varying 
in  length  from  39.4  to  43.6%  of  radius  length. 

Gians  Penis 

Narrow-spatulate  head,  compressed  dorso-ventrally  but  with  ventral  keel  and 
distal  lateral  flanges;  body  of  glans  narrow  and  short;  preputial  skin  contacting 
glans  just  below  narrowing  of  the  head,  ventrally  a narrow  U or  V-shaped  urethral 
groove  demarked  externally  by  fleshy  lappets  and  internally  by  from  4-22  fleshy 
spines;  elsewhere  the  distal  three-quarters  of  the  head  covered  by  fleshy  scales, 
the  remainder  with  loose  fleshy  folds. 

Baculum 

Relatively  short  (2.48  to  3.26)  shaft  slight  to  moderately  robust,  straight  to 
moderately  curved  in  lateral  profile;  distal  head  bifurcated  into  two  short  narrow 
prongs,  behind  which  the  shaft  enlarges  laterally  into  slight  to  moderately  wide 
flanges;  base  solid,  posterior  edge  squared  or  sloping  in  line  of  shaft,  projecting 
caudally  slightly  to  moderately,  groove  on  caudal  and  cranial  surface  shallow  and 
wide  and  meeting  as  notch  at  apex. 

Scotorepens  orion  (Trough ton,  1937) 

Figures  5b,  6b,  7,  8;  Tables  la,  b 

Scoteinus  orion  — Troughton,  1937,  Aust.  Zoologist  8:  277. 

Holotype 

Adult  male,  skin  and  skull,  AM  M61 15,  Sydney,  New  South  Wales. 


Diagnosis 

(Mean  values,  mm.)  Differs  from  Scoteanax  rueppellii  as  indicated  in  the  diag- 
nosis of  that  species.  Length  of  skull  similar  to  Scotorepens  balstoni  (14.7  v. 
15.1)  but  differs  in  overall  shape  of  skull  which  is  relatively  wider,  more  in- 
flated cranium  and  wider  rostrum  as  indicated  by:  mastoid  width  (9.1  v.  8.7), 
cranial  width  (7.7  v.  7.3),  cranial  height  (5.7  v.  5.3),  distance  outside  bullae 
(7.9  V.  7.7),  zygomatic  width  (10.8  v,  10.5),  anteorbital  width  (5.5  v.  5.2), 
least  interorbital  width  (4.2  v.  3.6),  wider  RM--LM1  (6.9  v.  6.6);  ears  shorter 
(11.9  V.  12.6)  and  narrower  (9.2  v.  9.6);  tibia  shorter  (13.7  v.  15.2);  fur  and 
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Figures  Skull  and  dentary  of  Scotorepens  orion  (AMM6115,  holotype).  Ventral  view  of 
skull  presented  as  stereopairs. 
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skin  darker  and  less  bicoloured;  glans  penis  with  smaller  head  with  eight  spines 
arranged  in  a subcircular  cluster  and  not  8-22  spines  arranged  in  two  principal 
rows;  weaker  keel;  baculum  longer  (3.3  v.  2.7)  less  robust  shaft  and  base,  smaller 
distal  flanges,  differs  from  Scotorepeiis  greyii  and  Scotorepens  sanborni  in  that 
its  skull,  dentaries  and  externals  average  larger  for  all  characters.  The  skull 
longer  (14.7  v.  13.2  and  13.5,  respectively);  cranium  similarly  proportioned  but 
rostrum  relatively  broader,  particularly  anteorbital  width  (5.5  v.  4.5,  4.6, 
respectively);  C--M-  length  (5.6  v.  4,8,  4.9,  respectively);  radius  length  (34.8  v. 
32.3,  31.3,  respectively);  tibia  short  (39.4%  length  of  radius  v.  42.7%  and  43.6%, 
respectively  ),  differs  from  Scotovcpciis  satibovTit  in  that  tip  of  pterygoid  process 
projects  further  posteriorly  relative  to  foramen  rotundum.  Fur  and  skin  darker 
and  less  bicoloured;  glans  penis  with  smaller  head,  spines  not  arranged  in 
two  principal  rows;  baculum  longer,  more  slender  shaft  with  smaller  distal  flanges. 
Individuals  may  be  distinguished  on  skull,  dental  and  external  characters  from  the 
above  species  with  the  discriminant  functions  detailed  later  in  this  paper. 

Description 

Skull 

Moderately  long,  wide  skull,  particularly  rostrum,  mastoid  width,  cranial 
width,  distance  outside  bullae,  zygomatic  width,  anteorbital  width,  least  inter- 
orbital width  and  RM--LM-  distance;  cranium  moderately  inflated  so  that  its 
lateral  profile  continues  to  rise  to  the  frontal-parietal  junction  at  an  angle  only 
slightly  reduced  from  that  of  the  rostrum  (and  marginally  lower  than  Scoto- 
repens greyii),  posterior  to  that  point  the  profile  flattens  to  form  alow  occipital 
cap.  Skull  deep,  cranial  height  5.7;  rostral  depression  slight;  vestigial  postorbital 
swellings  occasionally  present;  slight  supraorbital  swellings  occasionally  present; 
infraorbital  foramen  small  to  moderate,  oval  to  subcircular,  separated  from  orbit 
by  narrow  or  moderately  wide  lachrymal  bar;  anterior  palatal  emargination 
semicircular  or  spatulate,  projects  posteriorly  to  line  joining  mid-point  of  P- 
or  equally  commonly  to  anterior  edge  of  P-  ; postpalatal  spine  moderately  long, 
broadly  triangular;  base  of  pterygoid  process  between  foramen  rotundum  and 
sphenorbital  fissure,  process  projects  dorsally  behind  a line  joining  anterior  edge 
of  foramen  rotundum  and  frequently  to  dorsal  edge  of  that  foramen;  eustachian 
projection  small,  blunt  to  broadly  triangular;  slight  cingulum  moderately  common 
on  posterior  of  M-  protocone. 

Dentary 

Mental  foramen  usually  located  below  P2 , occasionally  slightly  to  either 
side  of  that  position;  occasionally  slight  anterior  and  posterior  cingular  cusp- 
let  on  I2-3.  My -2  lingual  cusps  subequal  height  or  with  metaconid  slightly  taller 
than  paraconid  and  entoconid;  hypoconulid  greatly  reduced  and  frequently 
absent,  hypocristid  from  hypoconid  to  immediately  posterior  to  base  of  ento- 
conid or  to  between  vestigial  hypoconulid,  when  present,  and  entoconid. 
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Pelage  and  Skin  Colour 

Dorsum  Dresden  Brown,  which  is  the  colour  of  the  distal  quarter  of  hairs,  the 
central  part  of  which  is  a darker  Cinnamon  Brown;  basal  quarter  Light  Buff. 
Face  of  lighter  Buckthorn  Brown.  Venter  slightly  tonal,  Drab  to  Grayish  Olive 
of  distal  parts  of  hairs  of  which  the  basal  part  is  Buffy  Brown.  Chest  Pinkish 
to  Cinnamon  Buff  with  Tawny  Olive  middle  and  Pale  Pinkish  Buff  base  to  hairs. 
Cinnamon  Buff  ventral  flanks  of  body.  Scattered  Dresden  Brown  hairs  on  dorsal 
proximal  part  of  uropatagium.  Skin  of  ears  and  lips  Snuff  Brown;  patagia  Warm 
Sepia. 

External  Morphology 

Moderate  size,  general  body  shape  robust,  radius  moderate  length  (34.8). 
Ears  relatively  broad  with  width  78%  of  height  of  11.9,  leading  edge  of  ear 
gently  convex,  apex  well  rounded,  anterobasal  lobe  small.  Tragus  with  leading 
edge  slightly  concave  and  posterior  edge  more  convex  than  other  Scotorepens 
such  that  the  apex  is  slightly  more  acute.  Tibia  short  (13.7)  or  39.4%  length  of 
radius. 

Gians  Penis 

Narrow-spatulate  head  with  a prominent  ventral  keel  and  distal  lateral  flanges; 
body  of  glans  narrow  and  short;  uretheral  groove  a broad  U-shape,  demarked 
externally  by  fleshy  lappets  and  internally  by  eight  spines  on  the  baculum  head 
forming  a subcircular  cluster;  elsewhere  the  distal  three-quarters  of  the  head 
covered  with  fleshy  scales,  either  with  simple  distal  edges  or  grooved  into  one  or 
more  lobes  (Figure  5b). 

Baculum 

(Measurements,  in  mm:  mean,  standard  deviation,  range,  sample  size.)  Mode- 
rately long  maximum  length  (3.26,  0.22,  3.00-3.50,  6);  shaft  slender,  slightly 
curved  in  lateral  profile;  distal  head  bifurcated  into  two  short  narrow  prongs  - 
behind  which  shaft  narrows  slightly  before  lateral  enlargement  as  slight  flanges; 
base  moderately  broad  laterally  (0.84,  0.04,  0.80-0.90,  6)  averaging  25.7%  of 
maximum  baculum  length,  solid  gently  curved  postero-dorsally  to  form  a mode- 
rately high  base,  moderately  deep  and  wide  groove  on  caudal  and  cranial  surface 
of  base  meeting  as  notch  at  apex  (Figure  6b). 

Distribution 

Scotorepens  orion  is  restricted  to  the  southeastern  Australian  coastal  strip 
(Figure  7). 


Specimens  Examined 


Region  34: 

Sydney  c.  33°47's,  150°56'e,  lid,  19  AM  (M6116,  M6118-25,  M3755),  CM  3983,  AM 
209  (holotype);  Watagan  State  Forest  c.  32  57  S,  151  14'E,  29,  EBU  B357-8. 
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Region  35: 

Mimosa  Rocks  36°36'S,  150°04'E,  Id,  WAM  M20917;  Durras  Lake  35°38'S,  150°12'e,  29, 
WAM  M20918-9;  Kiola  35°32'S,  150°23'e,  19,  WAM  M20916;  4.2  km  S Kanuk  Ck  37°39' 
23  S, 149  21  56"E,  Id,  C24910. 

Region  36: 

Licola37°38'S,  146°37'E,  19,  C25521. 

Scotorepens  balstoni  (Thomas,  1906) 

Figures  5c,  6c,  7,  9;  Tables  la,  b 

Scoteinus  balstoni  - Thomas,  1906,  Abstr.  Proc.  Zool.  Soc.  (Lond.)  31:2. 

— Thomas,  1906,  Proc.  Zool.  Soc.  (Lond.)  p.  472. 

Scoteinus  influatus  - Thomas,  1924,  Ann.  Mag.  Nat.  Hist.  (9)  xiii  p.  540,  Prairie,  Q. 

Holotype 

Adult  female  BM  No.  6.8.1.41.  Original  number  170;  skull  ^uld  spirit  carcase  from  North 
Pool,  Laverton,  1650  ft.,  19-26  October  1905. 

Diagnosis 

(Mean  values,  mm.)  Differs  from  Scoteanax  rueppellii  and  Scotorepens  orion 
as  indicated  in  the  diagnosis  of  those  species.  Differs  from  Scotorepens  greyii  and 
Scotorepens  sanborni  in  that  its  skull,  teeth  and  externals  average  larger  in  all 
characters;  all  cranial  measurements  are  proportionally  smaller  relative  to  maxi- 
mum skull  length  (e.g.  braincase  width  ratio  0.48  v.  0.51  and  0.52  respectively); 
ratio  of  interorbital  breadth  to  anteorbital  width  smaller  (0.69  v.  0.78,  0.80, 
respectively)  and  Cl-M^  length  greater  (5.5  v.  4.8,  4.9,  respectively);  longer  radius 
length  (35.6  v.  32.3,  31.3,  respectively);  glans  penis  with  larger  head,  more  spines 
(v.  4-10),  stronger  keel;  baculum  straighter  and  more  robust  shaft,  generally  with 
wider  distal  flanges  and  squarer  proximal  end.  Differs  from  Scotorepens  sanborni 
in  that  tip  of  pterygoid  process  projects  further  posteriorly  relative  to  foramen 
rotundum,  whereas  in  Scotorepens  sanborni  rarely  projects  beyond  this  line  and 
then  never  as  far  posteriorly. 

Individuals  may  be  distinguished  on  skull,  dental  and  external  characters  from 
the  above  species  with  the  discriminant  functions  detailed  later  in  this  paper. 

Description 

Skull 

Moderately  long  elongate  skull  with  relatively  narrow:  rostrum,  interorbital 
width,  anteorbital  width,  cranial  width,  cranial  height,  distance  outside  bullae, 
zygomatic  width,  RM--LM-  ; cranium  flattened  such  that  its  lateral  profile  rises 
only  slightly  against  that  of  the  rostrum;  rostral  depression  moderate;  lambdoidal 
and  sagittal  crests  meet  to  form  moderate  occipital  helmet;  lambdoidal  crest 
raised  only  moderately  above  foramen  magnum  (2. 3);vestigial  postorbital  swellings 
usually  present;  slight  supraorbital  swellings,  very  occasionally  with  slight  protru- 
berances;  infraorbital  foramen,  oval,  moderate  size  but  occasionally  large, 
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Figure  9 Skull  and  dentary  of  Scotorepens  balstoni  (WAMM17587).  Ventral  view  of  skull 
presented  as  stereopairs. 
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separated  from  orbit  by  moderately  wide  lachrymal  bar;  anterior  palatal  emargi- 
nation  semi-circular,  usually  projects  posteriorly  to  line  joining  centre  of  , 
occasionally  (EBU  B295)  projects  only  as  far  as  posterior  edge  of  CA  ; post- 
palatal spine  usually  triangular,  although  occasionally  blunt;  base  of  pterygoid 
process  between  foramen  rotundum  and  sphenorbital  fissure,  process  projects 
posteriorly  up  to  or  behind  a line  joining  anterior  edge  of  foramen  rotundum, 
seldom  projects  behind  foramen  rotundum;  eustachian  projection  small,  blunt 
to  sharply  pointed;  normally  slight  cingulum  on  posterior  of  M-  protocone. 

Dentary 

Mental  foramen  usually  beneath  P2  or  frequently  beneath  a point  between 
P2  and  Cy  ; small  posterior  and  anterior  cingular  cusplct  occasionally  on  I3  and 
rarely  on  I2  ; major  lingual  cusps  My -2  of  subequal  height  or  with  metaconid 
slightly  taller  than  paraconid  and  entoconid;  My -3  protoconid  decreases  in  height 
posteriorly,  although  unequal  wear  occasionally  results  in  protoconid  of  My 
being  subequal  or  longer  than  that  of  My  ; hypoconulid  greatly  reduced  and 
frequently  absent,  hypocristid  from  hypoconid  to  immediately  posterior  to  base 
of  entoconid  or  between  hypoconulid,  when  present,  and  entoconid. 

Pelage  and  Skin  Colour 

Dorsum  Tawny  Olive,  which  is  the  colour  of  the  distal  half  of  hairs,  the  central 
part  of  which  is  Sepia,  basal  quarter  Pale  Pinkish  Buff.  Underparts  Pale  Pinkish 
Buff  which  is  the  distal  half  of  hairs,  middle  part  Saccardos  Umber  to  Sepia,  base 
White.  Fur  absent  from  patagia  except  sparse  hairs  on  ventral  antero-distcd  part  of 
plagiopatagium  and  anal  area  of  ventral  uropatagium.  Most  of  patagia  Clove  Brown, 
except  uropatagium  which  is  a lighter  Hair  Brown;  skin  of  nose,  ear  and  forearms 
Hair  Brown. 

External  Morphology 

Moderate  size,  general  body  shape  slender,  radius  moderate  length  (35.6). 
Ears  relatively  slender  with  width  76%  of  height  of  12.6;  leading  edge  of  ear 
gently  convex,  apex  moderately  rounded;  anterobasal  lobe  moderately  wide. 
Tragus  evenly  curved  upwards,  leading  edge  slightly  concave  and  posterior  edge 
gently  convex.  Tibia  moderately  long  (15.2)  or  42.5%  length  of  radius. 

Gians  Penis 

Narrow-spatulate  shaped  head,  with  a prominent  ventral  keel  and  distal  lateral 
flanges;  body  of  glans  narrow  and  short.  Ventrally  a narrow  V-shaped  groove, 
demarked  externally  by  fleshy  lappets  and  internally  by  two  primary  rows  of 
spines  on  the  head  of  the  baculum;  these  spines  vary  in  number  from  10-22; 
elsewhere  the  distal  three-quarters  of  the  head  covered  by  fleshy  scales,  either 
with  simple  distal  edges  or  grooved  into  one  or  more  lobes  (Figure  5c). 


113 


Revision  of  Australian  Scoteanax  and  Scotorepene 


Baculum 

(Measurements,  in  mm:  mean,  standard  deviation,  range,  sample  size).  Short 
maximum  length  (2.66,  0.17,  2.41-2.95,  13);  shaft  relatively  robust,  straight  in 
lateral  profile,  distal  head  bifurcated  into  two  short  narrow  prongs  behind  which 
the  shaft  enlarges  laterally  into  moderately  wide  flanges;  base  broad  (0.82,  0.06, 
0.73-0.90,  12),  averaging  31%  of  maximum  baculum  length,  solid,  low,  posterior 
edge  square  with  line  of  shaft  (Figure  6c). 


Distribution 

Scotorepens  balstoni  is  distributed  widely  through  the  arid  and  semi-arid 
regions  south  of  c.  latitude  19°S.  In  Queensland  it  also  occupies  moister  regions 
(Fanning  R.),  while  it  occasionally  occurs  sympatrically  with  the  smaller  Scoto- 
repens greyii  and  Scotorepens  sanborni  it  does  not  occur  east  of  the  Great  Aus- 
tralian Divide  (except  at  one  known  locality,  Fanning  R.,  Queensland)  where  it 
is  replaced  by  one  of  either  of  the  larger  species  Scoteanax  rueppellii  or  Scoto- 
repens orion  (Figure  7). 


Specimens  Examined 
Region  1: 

Nugadong  Nature  Reserve  30  13  20  S,  116  48  45  E,  lc5,  WAM  M18501;  Wongan  Hills 
30°51'S,  116°40'E,  Id,  WAMM15184. 

Region  2:  ^ 

Kaleoorlie  30°45'S,  121°28'E,  Id,  39,  WAM  (M20558,  M20847-8,  M20850) ; Beacon  30 
04'40'^S,  118°30'30"E,  Id,  WAM  M14723;  Marda  Dam  30°12'45''S,  119°16'40"E  19,  WAM 
M20278;  Bungalbin  Hill  30°14'S,  119°49'e,  Id,  WAM  M17748;  Mt  Manning  29°58  S,119°38' 
E,  19,WAMM20817. 

Region  3: 

Queen  Victoria  Springs  30  25^50  ^S,  123  34  15  E,  19,  WAM  M18476. 

Region  4: 

Kurnalpi  30°25's.  122°21'E,  2d,  19,  WAM  (M20559-60,  M20849);  Yundamindra  29° 
22'50"S,  122°24'25  E,  Id,  l9,  WAM  (M17569,  M17587) ; White  Quartz  Dam  29°54'S,  121° 
15'05"e,  19,  WAM  M17547;  North  Pool,  Laverton  28  38'S,  122°24'e,  19,  BM  6.8.1.41. 
(holotype  Scoteinus  balstoni). 

Region  5.* 

Yeelirrie  H.S.  27°10'S,  120°00'e,  Id,  WAM  M12957;  Yuinmery  28°3l'35''S,  119°17' 
15"E,  19,  WAM  M20233i  Banjiwarn  27  47'20"S,  121°42'00"E,  4d,  29,  WAM  (M17887, 
M17889,  M17895,  M17900,  M20243-4);  Wanjarri  N.R.  27°17's,  120°42'e,  3d,  89,  WAM 
(M20816,  M20821,  M20823,  M20825-7,  M20829,  M20831,  M20839,  M20836-7);  Mt  Elvire 
29°22'S,  1 19°36'E,  Id,  49,  WAM  (M20819,  M20824,  M20839-40,  M20843). 

Region  6: 

McGlade  Road  24°49'20"s,  1 13°50'00''E,  19,  WAM  M15192. 

Region  7; 

Three  Rivers  H.S.  c.  25°00's, T 19°00'e,  19,  WAM  M12721. 

Region  10: 

Kuduarra  Well  20°40's,  126°26'E,  Id,  SAM  M3705;  Billowaggi  Well  2l''l2'S,  125°59'E, 
29,  WAM  M1432-3. 
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Region  11: 

Pt  Torment  17“22's,  124°00'e,  19,  WAM  M20864. 

Region  20: 

Alroy  Downs  19°18'S,  136°04'e,  Id,  EBU  B124. 

Region  21: 

Bushy  Park  22°54's,  133°56'e,  4d,  49,  EBU  {B254-6,  B275-7,  B288-9);  Arltunga  c.  23° 
27  S,  134  44  E,  3d,  39,  EBU  B257-62;  Finke  R.  24°33's,  133°13'e,  Id,  19,  EBU  B273-4; 
Alcoota  22  50  8,  134  27  E,  2d,  EBU  B294-5;  Alice  Springs  23°42'S,T33°52'e,  19,  C 9963. 
Region  22: 

Charlotte  Waters  25°54^S,  134°56'E,  Id,  SAMM687. 

Region  23: 

Boulia  22°55'S,  139°54'e,  Id,  EBU  B306. 

Region  24: 

Nr  Quamby  20°22'S,  140°17'E,  2d,  29,  EBU  B91-4. 

Region  28: 

Fanning  R,  19^16^8,  146°49^E,  Id,  19,  EBU  064-5. 

Region  29: 

Hughendon  20°5l'S,  144°12'E,  Id,  EBU  088-,  Prairie,  Hughendon  district  20°52'S,  144° 
36  E,  Id,  BM  24.3,7.4.  (holotype  Scoteinus  influatus). 

Region  30: 

Alice  R.  23°33'S,  145°17'E  3d,  19,  EBU  034-7;  45  km  W.  Windorah  25°20's,  142°12' 
E,  19,  EBU  B309;  Barcoo  R.  24  05'S,  144°47'E,  Id,  EBU  B321. 

Region  31: 

Babbiloora  25°12'S,  147°08'E,  Id,  EBU  B338;  Charleville  26°24'S,  146°15'e,  2d,  EBU 
026-7;  20  km  N Alpha  c.  23°39'S,  146°38'E,  2d.  19,  EBU  B2-4, 

Region  36: 

Bendigo  36°46'S,  144°17'E,  9d,  29,  EBU  (82110/01-02,  821120/02,  111282/11-13, 
830226/07,  830226/12,  830226/14-16);  Big  Heath  Wildlife  Res.  37°06'S,T40°34'e,  Id^  EBU 
NB  63;  10  km  S Edenhope  37  02'S,T41°17'e,  19,  C24336;  Carisbrook  37°03's,  143°49'e 
19,  C4018. 

Region  3 1: 

Nr  Narrandera  34°45^S,  146°33^E,  Id,  19,  AM  M11274-5;  Nr  Warrumbungle  Ra.  c,  31° 
16'S,  149°17'e,  19,  EBU  B361. 

Region  38: 

16  km  W Merriwagga  33°49^S,  145°38^E,  Id,  19,  EBU  B363-4. 

Region  39: 

Tarawi  H.S.  33°26's,  141°09'e,  69,  EBU  B374-9;  Adelaide  34°56's,  138°36'E,  19,  SAM 
M2954;  Sutherlands  34°10'S,  139°14'e,  Id,  SAM  M5206. 

Region  42: 

North  Mulga  H.S.  30°12'S,  139°42'E,  29,  EBU  B387-8. 

Scotorepens  sanborni  (Troughton,  1937) 

Figures  5d,  6d,  7,  10;  Tables  la,  b 

Scoteinus  Troughton,  1937.  Aust.  Zoologist  8:  280. 

Holotype 

AM  A3  176,  adult  female,  body  in  alcohol,  skull  separate,  collected  by  K.  Broadbent,  East 
Cape,  Papua  (southeastern  Papua  New  Guinea). 
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Diagnosis 

(Mean  values,  mm.)  Differs  from  Scoteanax  rueppellii,  Scotorepens  orion 
and  Scotorepens  balstoni  as  detailed  in  the  diagnosis  for  these  species.  Briefly, 
it  cannot  be  confused  with  Scoteanax  rueppellii)  it  averages  smaller  than  Scoto- 
repens balstoni  and  Scotorepens  orion  for  all  skull  and  external  characters. 
Differs  from  Scotorepens  balstoni  in  having  a relatively  wider  and  more  inflated  cra- 
nium and  greater  infraorbital  width;  glans  penis  with  both  smaller  head  and  keel 
and  less  spines;  shorter  baculum,  more  curved  and  narrower  shaft  with  smaller  distal 
flanges.  Differs  from  Scotorepens  orion  in  narrower  anteorbital  width;  relatively 
longer  tibia;  lighter  and  more  bicoloured  fur;  glans  penis  with  larger  head,  less 
spines  arranged  in  two  principal  rows  and  not  clustered;  shorter  baculum,  more 
robust  shaft  with  larger  distal  flanges.  Difficult  to  distinguish  from  some  Northern 
Territory  and  eastern  Western  Australian  populations  of  Scotorepens  greyii, 
but  generally  braincase  wider  relative  to  palatal  length,  elsewhere  lower  basi- 
cranial length  to  greatest  skull  length  (0.83  v.  0.85).  Also  compared  to  Scotorepens 
greyii  pterygoid  processes  generally  do  not  extend  as  far  posteriorly  relative  to 
foramen  rotundum.  Individuals  may  be  distinguished  from  the  above  species  on 
the  basis  of  skull,  dental  and  external  characters  with  the  discriminant  functions 
detailed  later  in  this  paper. 

Description 

Skull 

Short  skull  with  relatively  wide:  cranium,  intermastoid  distance  and  inter- 
orbital distance;  cranial  profile  variable  but  generally  more  inflated  than  Scoto- 
repens greyii  such  that  its  lateral  profile  rises  relatively  sharply  from  that  of  the 
rostrum  up  to  the  frontal-parietal  junction,  posterior  to  that  point  the  profile 
generally  flattens,  or  increases  only  slightly,  to  form  alow  occipital  cap;  vestigial 
postorbital  swellings  usually  present,  these  occasionally  with  slight  rounded 
protuberances;  rostral  depression  slight;  infraorbital  foramen  small  to  moderate, 
oval,  separated  from  orbit  by  moderately  wide  lachrymal  bar;  anterior  palatal 
emargination  semicircular,  usually  projects  posteriorly  to  a line  joining  anterior 
edge  of  P-,  occasionally  to  posterior  edge  of  P- ; postpalatal  spine  mode- 
rately long  and  usually  triangular,  occasionally  narrow;  pterygoid  process 
projects  posteriorly  to  a point  usually  terminating  in  front  of  a line  joining  the 
anterior  edge  of  foramen  rotundum  (N=32),  butless  frequently  to  this  line  (N=l  1); 
eustachian  projection  small,  blunt  to  triangular;  slight  cingulum  frequently  on 
posterior  of  M-  protocone. 

Dentary 

Mental  foramen  usually  located  beneath  P2  or  beneath  a point  between  P2 
and  P4  ; frequently  slight  to  moderate  anterior  and  posterior  cingular  cusplets  on 
I3 , occasionally  on  I2  ; My -2  lingual  cusps  of  subequal  height  or  with  metaconid 
slightly  taller  than  paraconid  and  entoconid;  hypoconulid  normally  present  but 
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Figure  10  Skull  and  dentary  of  Scotorepens  sanborni  (holotype  AM  A3 176).  Ventral  view 
of  skull  presented  as  stereopairs. 
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greatly  reduced;  hypocristid  from  hypoconid  to  hypoconulid  (EBU  080)  when 
the  latter  cusp  is  present. 

Pelage  and  Skin  Colour 

As  for  Scotorepens  balstoni. 

External  Morphology 

Small,  general  body  shape  slender,  forearm  small  (32.3),  shape  of  ear  as  in 
Scotorepens  balstoni.  Tibia  moderate  (13.8)  or  42.7%  length  of  radius. 

Gians  Penis 

Similar  to  Scotorepens  balstoni  but  with  urethral  groove  U-shaped  and  spines 
on  baculum  head  larger  and  less  numerous  (4-10)  (Figure  5d). 

Baculum 

(Measurements,  in  mm;  mean,  standard  deviation,  range,  sample  size.)  Very 
similar  in  overall  size  and  form  to  Scotorepens  greyii  Western  Australian  and 
Northern  Territory  specimens  have  smaller  maximum  baculum  length  (2.48, 
0.08,  2.35-2.60,  9)  compared  to  those  from  Queensland  (2.86,  0.12,  2.62-3.00, 
10)  and  their  bases  are  proportionately  narrower  (0.67,  0.05,  0.59-0.73,  9) 
V.  (0.81,  0.07,  0.70-0.90,  10)  reflecting  differences  between  overall  body  size 
in  these  two  regional  groupings  (Figure  6d). 

Distribution 

In  Australia  Scotorepens  sanborni  is  restricted  to  tropical  and  sub-tropical 
regions.  They  occur  as  an  eastern  and  western  population  with  no  known  con- 
necting populations  in  central  Northern  Territory  and  the  Gulf  country.  It  is 
probably  widely  distributed  in  southern  coastal  and  near-coastal  regions  of 
West  Irian  and  Papua  New  Guinea  (Figure  7). 


Specimens  Examined 

Region  11:  o / 

Whistle  Creek  18°48's,  121°43'E,  26,  EBU  119-20;  Light  House,  Cape  Bossut  18  43 
S,  121°38'E,  3d,  EBU  121-3  ; Overtank,  Cape  Bossut,  18  43'S,  121°30'E,  Id,  EBU  124; 
Point  Coulomb  17°15'S,  122°12'10"E,  6d,  19,  WAM  (M22599, M22652, M22657-60, M22603). 
Region  13: 

Pentecost  River,  16°00'S,  127°59'E,  26,  29,  WAM  M2860,  EBU  101-04  . 

Region  14: 

Prince  Regent  River  N.P.  15°48'll"s,  125°20'26"e,  19,  WAM  M12248. 

Region  18:  o / o 

35  km  S Darwin  12°27'S,  130°50'e,  19,  EBU  B163;  4 km  E Berry  Springs  12  16  S,  130 
03'e,  2d,  39,  EBU  B165-70. 

Region  25: 

Nr  Normanton  17''40'S,  141°oTe,  3c5,  29,  EBU  (B75,  B79,  B80-2). 


118 


D.J.  Kitchener  and  N.  Caputi 


Region  26: 

80  km  S Coen  14°4l's,  143°50'e,  IcJ,  EBU  074. 
Region  27: 

10-20  km  N 


, , . C.^13°57'S,  143°12'e,  2cJ,  39,  EBU  (076,  078-80,  B32);  5 km  S The 

Archer  c.  13  30  8,  142  32  E,  Id,  19,  EBU  B46-7;  50  km  S Coen  13°58's,  143°12'e  2d 
29,  EBU  B53-6.  ^ 


Region  28: 

Fanning  River,  Townsville  19°16's,  146°49'e,  3d,  29,  EBU  059-63  . 

Region  29: 

, s Lynd  Junction  c.  17°00's,  144°00'E,  Id,  EBU  086;  Hughendon  20°5l's,T44° 

12  E,  2d,  19,  EBU  089-91;  34  km  S Mt  Garnett  c.  17°41's,T45°07'e,  3d,  39,  EBU  B15- 
20;  25  km  E Georgetown  c.  18  17  S,  143  33  E,  19,  EBU  B73. 


Region  32: 


Rockhampton  23°22's,  150°32'e,  Id,  29,  EBU  (052,  056-7). 

Region  44: 

East  Cape,  Papua  New  Guinea  10°13'S,  150°53'e,  19,  1?  sex,  AM  M3176  (holotype) 
AM  M4266;  Fredrik  Hendrik  I,  West  Irian  7^53^8,  138°23'E,  19,  Id  juvenile, BM  22.22.7-8; 
Kamali,  Papua  New  Guinea  10  02^8,  147°45'E,  Id,  BM  97.8.7.95. 


Scotorepens  greyii  (Gray,  1843) 

Figures  5e,  6e,  7,  11;  Tables  la,  b 

Scotophilus  greyii  - Gray,  1843,  List.  Mamm.  Brit.  Mus.  1844.  Voyage  Erebus  Terror  pi.  xx. 
Scoteinus  balstoni  caprenus  — Troughton,  1937,  Aust.  Zoologist  8:  279-280,  Roebuck  Bay,  W. A. 
Scoteinus  orion  aquilo  — Troughton,  1937,  Aust.  Zoologist  8:  274,  Bowen,  Q. 

Lectotype 

BM  42.8.17.12,  specimen  ‘b’  of  Dobson  (1888,  p.  263),  designated  by  Thomas  (1906); 
adult,  female,  skin  and  badly  damaged  skull  but  with  intact  toothrows;  Port  Essington,  Nor- 
thern Territory. 

Dobson  (1888,  p.  263)  believing  he  had  described  Scotophilus  greyii  nominated  specimen 
‘a’  of  his  catalogue,  an  adult  specimen  in  alcohol  from  Port  Essington,  as  the  ‘type’.  However, 
as  noted  by  Thomas  (1906)  ‘now  that  a named  figure  is  recognised  as  conferring  priority  the 
species  will  stand  to  Gray’s  credit’.  Thomas  (1906)  then  selected  specimen  ‘b’  as  being  nearer 
in  size  to  Gray’s  (1943)  Plate  xx,  figuring  Scotophilus  greyii.  This  selection  of  specimen  ‘b’ 
as  the  lectotype  may  not  be  the  preferred  one  because  as  noted  by  Tate  (1942),  Gray  (1843) 
provided  no  scale  on  his  Plate  xx. 

At  this  time  BM  42.8.17.12,  specimen  ‘b’,  is  too  damaged  to  allow  identification,  whereas 
specimen  ‘a’  (BM  44.6.13.2)  can  be  determined  with  reasonable  confidence.  P’or  this  reason  we 
base  our  understanding  of  this  taxon  on  the  paralectotype  (specimen  ‘a’).  BM  44.6.13.2  is  an 
old  adult  male,  body  in  alcohol,  skull  separate,  collected  at  Port  Essington,  Northern  Territory, 
and  once  in  the  collections  of  the  Earl  of  Derby. 

Diagnosis 

Differs  from  Scoteanax  rueppellii,  Scotorepens  balstoni^  Scotorepens  orion 
and  Scotorepens  sanborni  as  detailed  in  the  earlier  diagnoses  of  these  species. 
Individuals  may  also  be  distinguished  from  these  species  on  the  basis  of  skull, 
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Figure  11  Skull  and  dentary  of  Scotorepens  greyii  (AM  M1322).  Ventral  view  of  skull  pre- 
sented as  stereopairs.  (Left  dentary,  reversed.) 
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dental  and  external  characters  with  the  discriminant  functions  detailed  later  in 
this  paper. 

Description 

Skull 

Short  skull,  relative  to  skull  length  has  a wide:  cranium,  intermastoid  distance 
and  interorbital  distance;  cranium  mildly  inflated  so  that  its  lateral  profile  conti- 
nues to  rise  to  the  frontal-parietal  junction  at  an  angle  only  slightly  reduced  from 
that  of  the  rostrum,  posterior  to  that  point  the  profile  flattens  to  form  a low 
occipital  cap;  lambdoidal  crest  raised  only  moderately  above  foramen  magnum 
(2.3);  rostr^  depression  usually  moderate,  occasionally  slight;  vestigial  postorbital 
swellings  usually  present;  slight  supraorbital  swellings,  these  usually  with  slight 
to  moderate  and  occasionally  prominent  spinous  or  disc-shaped  protuberances 
(e.g.  EBUB313,  EBU  B307);  infraorbital  foramen  moderate  to  large,  oval, 
separated  from  orbit  by  moderately  wide  lachrymal  bar;  anterior  palatal  emargi- 
nation  usually  semi-circular,  occasionally  more  spatulate,  usually  projects  poste- 
riorly to  line  joining  mid-point  of  P- , occasionally  only  to  anterior  edge  of  P- ; 
postpalatal  spine  moderately  long  and  usually  thin  but  occasionally  broadly 
triangular;  base  of  pterygoid  process  between  foramen  rotundum  and  sphenorbital 
fissure,  process  projects  dorsally  up  to  a line  joining  anterior  edge  of  foramen 
rotundum,  frequently  to  mid-point  of  that  foramen;  eustachian  projection  small, 
blunt.  One  specimen  (EBU  B157)  has  an  accessory  incisor  on  the  right  side  half 
the  height  of  I-  ; slight  cingulum  frequently  on  posterior  of  M-  protocone. 

Dentary 

Mental  foramen  usually  located  below  P2  occasionally  slightly  to  either  side  of 
that  position;  occasionally  slight  anterior  and  posterior  cingular  cusplet  on  I3, 
rarely  on  I2  ; My -2  lingual  cusps  of  subequal  height  or  with  mctaconid  slightly 
taller  than  paraconid  and  entoconid  very  small;  protoconid  decreases  in  height 
from  iMi-3,  although  unequal  wear  on  these  occasionally  results  in  My  proto- 
conid subequal  or  longer  than  that  of  My,  hypoconulid  greatly  reduced  and 
occasionally  absent,  hypocristid  from  hypoconid  to  immediately  posterior  to 
base  of  entoconid  or  to  between  vestigial  hypoconulid,  when  present,  and  ento- 
conid. 

Pelage  and  Skin  Colour 

As  for  Scotorepens  balstom. 

External  Morphology 

Small,  general  body  shape  slender,  forearm  small  (31.3),  shape  of  ear,  calcaneal 
lobe,  as  in  Scotorepens  onon.  Tibia  moderate  ( 13.7)  or  43.6%  length  of  radius. 
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Gians  Penis 

Similar  to  Scotorepens  balstoni  but  with  urethral  groove  U-shaped  and  spines 
on  baculum  head  larger  and  less  numerous  (4-10)  (Figure  5e). 

Baculum 

(Measurements,  in  mm:  mean,  standard  deviation,  range,  sample  size.)  Short 
maximum  length  (2.61,  0.26,  2.20-3.10,  17);  shaft  relatively  robust,  slightly 
curved  in  lateral  profile;  distal  head  bifurcated  with  two  short  narrow  prongs 
behind  which  the  shaft  occasionally  narrows  slightly  before  enlarging  into  slight 
lateral  flanges;  base  moderately  broad  (0.71,  0.06,  0.60-0.80,  17),  averaging  27% 
of  maximum  length,  solid,  generally  gently  curved  postero-dorsally  to  form  a 
moderately  high  base,  but  occasionally  a tendency  to  be  more  squared  in  line  of 
shaft  - as  in  Scotorepens  balstoni;  groove  on  caudal  and  cranial  surface  of  base 
shallow  and  wide  and  meeting  as  notch  at  apex  (Figure  6e). 

Distribution 

Scotorepens  greyii  is  the  most  widely  distributed  Scotorepens,  ranging  the 
breadth  of  Australia  and  from  c.  11°S  to  33° S.  It  does  not,  however,  occur  in 
the  south-west  of  Western  Australia,  northern  Queensland  or  Victoria. 

Specimens  Examined 

Region  8: 

Durba  Spring  23°45'20"S,  122°3  1'oo''e,  Id,  WAM  M14402. 

Region  9: 

Junction  Well  22°44'S,  121°10'e,  Id,  WAM  M9625;  Ethel  Ck  H.S.  22°54's,  120°07' 
40  E,ld,  WAM  M9859;  Hamersley  Ra.  N.P.  22°37'40"s,  118°06'30''e,  19,  WAM  M18268; 
Marillana  H.S.  22°47'l0"S,  119°15'E  19,  WAM  M18850;  Millstream  H.S.  21°30'S,  117“ 
OO'e,  Id,  WAM  M8 136;  Pamelia  Hill  23  16'50"s,  1 19°  1 1'20''E,  29,  WAM  (M19499,  M19501). 
Region  10: 

Great  Sandy  Desert  22°29'lo"S,  122°31'00"E,  Id,  WAM  M22830. 

Region  1 1 : 

Edgar  Ra.  18°24'S,  123°06'e,  Id,  WAM  M18456;  Cape  Bossut  18°42'S,  12r37'E,  2d,  29, 
AMNH  216140,  EBU  125-7;  Pt  Coulomb  17°15'00"s,  122°12'io''E,  Id,  WAM  M22602; 
Derby  17  20'S,  123  50  E,  Id,  WAM  M8471;  Waterbank  H.S.  17°44'30  S,  122°15'15"e, 
2d,  29,  WAM  (M24028-9,  M24064,  M24066):  Martins  Weil  16°43'50''s,  122°48'30''e,  19. 
WAM  M22660;  Meda  H.S.  17°22's,  124°00'E,  Id,  EBU  116;  Earth  Dam.  Whistle  Ck  18“^ 
48'S,  121°43'e,  Id,  EBU  117;  Roebuck  Bay  c.  18°06's,  122°20'E,  Id,  AM  M1322,  (holo 
type,  Scoteinus  balstoni  caprenus) . 

Region  12: 

WolfCk  18°58'S,  127°38'e,  Id,  WAM  M20857. 

Region  13: 

Pillara  Springs  18°2l'20''S,  125°47'30"E,  Id,  WAM  M18516;  Pinbilly  Well  18°17's,  125° 
45'15"e,  Id,  WAM  M18511;  Springvale  Hill  17°46'30''S,  127°48'oo"e,  2d,  WAM  M9623- 
24;  Leopold  Downs  H.S.  17°56'35"S,  125°18'00"e,  29,  WAM  (M24037,  M24039);  90  km 
E Fitzroy  Crossing  18°ll'S,  125°36'e,  3d,  29,  EBU  (108,  112-5). 

Region  14: 

King  Edward  R.  c.  15°00's,  126°00'e,  Id,  WAM  M20860. 
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Region  15: 

Kununurra  16°23'S,  128''43'e,  Id,  CM  4470;  Mistake  Ck  c.  16°50's,  128°54'e,  19  EBU 
106;Moriarty  Ck  16  06's,  129°11'e,  49,  EBU  B227-30. 

Region  16: 

Daly  Waters  16*^16^5,  133°22^E,  Id,  EBU  B142. 

Region  1 7: 

Skull  Ck  between  Major  Ck  and  Victoria  R.  c.  15°20's,  130°00'e,  Id,  49,  EBU  B213-7; 
Jasper  Gorge  16'^02^S,  130°41^E,  Id,  EBU  B239. 

Region  18: 

14  km  W Katherine  14°28^S,  132°16'E,  4d,  49,  EBU  B150-7;  4 km  E Berry  Springs  12' 
16'S,  130°03'e,  39,  EBU  (B166,  B17U2);  West  Alligator  R.  12°47's,  132°16'e,  Id,  29,  EBU 
B187-9;  70  km  E Pine  Ck  13°34'S,  132°15'E,  Id,  39,  EBU  B198-201;  Reynolds  R.  13°  16'S, 
130  4l'E,  2d,  39,  EBU  B203-7;  Port  Essington  ll^'lS^S,  132'^09^E,  Id,  19,  BM  (42.8.17.12, 
44.6.13.2)  (Lectotype  and  paralectotype  Scotophilus  greyii). 

Region  19: 

35  km  W Borroloola  16°04'S,  136°18'E,  3d,  39,  EBU  B143-8. 

Region  20: 

McLaren  Ck  20°20'S,  134''22'E,  Id,  19,  EBU  B 130-1. 

Region  21: 

Bushy  Park  22°54's,  133°56'e,  Id,  EBU  B278;  Alcoota  22°50's,  134''27'e,  3d,  EBU 
B291-3. 

Region  23: 

Boulia  22°55'S,  139°54'E,  Id,  19,  EBU  B307-8. 

Region  24: 

Nr  Quamby  20°22's,  140°17'E,  2d,  39,  EBU  B95-9;  Inca  Ck  19°59's,  138°56'e,  Id, 

19,  EBU  BlOO-01;  Gregory  R.  19°08'S,  137“53'E,  Id,  39,  EBU  B117-20;Nr  Camooweal 
c.  20°44'S,  139°29'e,  Id,  AMNH  196642. 

Region  28: 

Bowen  20°01^S,  148°15^E,  19,  AM  209  (holotype  Scoteinus  orion  aquilo). 

Region  30: 

Alice  R.  4 km  S Barcaldine  23°33'S,  145°17'E,  3d,  29,  EBU  038-42;  45  km  W Windorah 
25°20'S,  142°12'e,  Id,  59,  EBU  B310-5;  Barcoo  R.  c.  24°30'S,  144°20'E,  2d,  EBU  B319- 

20. 

Region  31: 

Charleville  26°24'S,  146°15'E,,3d,  49,  EBU  (0  21-5,  033,  048);  Blackdown  Tableland  23° 
48'S,  149°08'e,  19,  EBU  048;  20  km  N Alpha  c.  23°09'S,  146°38'E,  2d,  29,  EBU  B5-8; 
Babbiloora  25°12'S,  147°08'E,  19,  EBU  B332. 

Region  32: 

Brisbane  27°28'S,  153°01'E,  3d,  39,  EBU  013-18. 

Region  38: 

16  km  W Merriwagga  33°49^S,  145°38^E,  Id,  EBU  B365. 

Region  40: 

Walkdens  Bore,  W Bourke  29'^59^S,  145°50^E,  Id,  EBU  B362;  Salisbury  Downs,  White 
Cliffs  30°5l'S,  143°05'E,  Id,  CM  4839. 

Region  41: 

Calindary  H.S.  30°15'S,  142°29'e,  Id,  CM  4764;  Fowlers  Gap  31°05'S,  141‘'42'e,  19, 
EBU  B380. 
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Rc^ioti  43- 

Cuttapirie  Pt  27°36'S,  139°54'e,  19,  SAM  M720E;  Nr  Murti  Murti  H.S.  c.  29°00'S, 
141°00’e,  26,  EBU  B381-2;  Innamincka  27°44’s,  140°46^E,  29,  EBU  B383-4. 

Morphometric  Analyses:  Results  and  Discussion 
Univariate  Analyses 

The  means  and  standard  deviations  of  the  34  characters  for  the  five  species  by 
sex  and  involving  combinations  of  regional  geographic  groups  are  shown  in 
Tables  la,  b. 

A three  factor  ANOVA  showed  significant  sexual  dimorphism  in  31  of  the  34 
characters  examined,  females  were  larger  than  the  males  in  all  31  characters. 
Only  zygomatic  height,  lambdoidal  crest  height,  and  length  were  not  sig- 
nificantly different  between  sexes.  Also,  all  characters  were  significant  for  species 
and  geographic  groupings  at  the  99.9  percent  level,  except  for  zygomatic  height 
and  ear  width,  which  were  significant  at  the  99  percent  level  for  geograpic  group- 
ings. 

Canonical  Variate  Analyses 

Canonical  variate  analyses  were  used  to  compare  the  variation  between  the  four 
species  of  Scotorepens  and  Scoteanax  rueppellii  for  each  of  the  sexes  separately 
and  combined  using  all  skull  and  external  measurements.  Bulla  length,  which 
is  missing  from  many  specimens,  was  omitted  from  subsequent  analyses  (Fig- 
ures 12a,  b,  c).  Clearly  these  analyses  are  dominated  by  the  difference  between 
the  large  Scoteanax  rueppellii  compared  with  the  smaller  Scotorepens  species. 
There  were  no  misclassifications  between  the  two  genera.  Also,  the  differences 
in  group  means  for  males  and  females  were  generally  less  than  differences  between 
species,  with  females  having  a greater  canonical  variate  I value  with  each  species 
(Figure  12c).  As  a result,  the  sexes  were  combined  in  later  analyses. 

As  a result  of  the  clear  differences  between  the  two  genera,  further  canonical 
variate  analyses  concentrated  on  the  four  species  of  Scotorepens  (Figure  13). 
The  resulting  ‘correct’  classifications  for  Scotorepens  specimens  used  in  the 
canonical  variate  analysis  and  those  used  only  for  classification  were  97.3  and 
93.6  percent,  respectively.  This  analysis  produces  the  following  three  canonical 
variate  functions  (Table  2):  Variate  I (explaining  60.8  percent  of  variance)  appears 
to  be  related  to  overall  size,  and  separates  Scotorepens  sanborni  and  Scotorepens 
greyii  from  Scotorepens  orion  and  Scotorepens  balstoni.  Variate  11,  (29.3  per- 
cent of  variance)  which  is  largely  related  to  maximum  skull  length,  rostrum  length, 
tibia  length  and  palatal  length,  provides  maximum  separation  for  Scotorepens 
orion  and  Scotorepens  balstoni.  Variate  111  (9.9  percent  of  variance)  relates 
mostly  to  maximum  skull  length  and  palatal  length;  it  provides  no  greater  se- 
paration of  species.  Scotorepens  greyii  and  Scotorepens  sanborni  are  approxi- 
mately equally  well  separated  by  Variates  I,  II  and  III. 

The  means  of  the  first  two  canonical  variates  for  the  geographic  groups  are 
shown  in  Figure  14.  The  ‘correct’  classification  rate  within  species  for  those 
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Standardised  and  unstandardised  canonical  variates  from  the  four  species  of  5co^o- 
repens  for  skull  and  external  characters  combined.  Sexes  combined  (see  Figure  3 
for  code  to  characters).  Canonical  variate  scores  are  calculated  as  the  summation 
of  the  products  of  the  unstandardised  canonical  variates  (in  brackets)  and  the 
respective  constant. 


CHARACTER 

Variate 

I 

Variate 

II 

Variate 

III 

GL 

-0.713  (-1.156) 

-1.768  (-2.866) 

1.406  ( 2.279) 

AOB 

0.063  ( 0.247) 

0.345  { 1.342) 

-0.541  (-2.103) 

LOW 

-0.193  (-0.935) 

0.209  ( 1.011) 

-0.329  (-1.592) 

ZW 

-0.531  (-1.103) 

0.235  ( 0.489) 

-0.068  ( 0.141) 

ZH 

-0.027  (-0.302) 

0.273  ( 3.036) 

0.236  ( 2.622) 

MW 

-0.103  (-0.263) 

0.687  ( 1.755) 

-0.441  (-1.129) 

ROL 

0.274  ( 0.910) 

1.008  ( 3.354) 

0.048  ( 0.159) 

BCL 

0.473  ( 1.091) 

0.723  ( 1.670) 

0.140  ( 0.324) 

BW 

0.091  ( 0.332) 

0.199  ( 0.727) 

0.218  ( 0.794) 

CH 

-0.069  (-0.219) 

0.591  ( 1.877) 

-0.078  (-0.247) 

LH 

-0.418  (-1.632) 

-0.165  (-0.643) 

0.069  ( 0.268) 

PL 

0.786  ( 2.493) 

-1.017  (-3.225) 

-0.929  (-2.946) 

BL 

0.158  ( 0.325) 

0.535  ( 1.105) 

-0.039  (-0.081) 

BB 

-0.022  (-0.117) 

0.224  ( 1.171) 

0.247  ( 1.291) 

OB 

-0.288  (-0.967) 

-0.522  (-1.753) 

-0.034  (-0.114) 

RC^-LC* 

0.238  ( 0.936) 

0.436  (-1.714) 

-0.046  (-0.180) 

C^-M^ 

-0.382  (-1.531) 

-0.202  (-0.810) 

0.170  ( 0.683) 

M^-M^ 

0.315  ( 1.826) 

0.027  ( 0.158) 

-0.184  (-1.068) 

M^L 

-0.085  (-0.959) 

0.029  ( 0.325) 

0.264  ( 2.968) 

M^W 

-0.352  (-2.749) 

-0.080  (-0.62.3) 

0.595  ( 4.642) 

M^W 

-0.039  (-0.338) 

-0.230  (-1.969) 

-0.314  (-2.690) 

RM^-LM^ 

0.432  ( 1.462) 

0.250  ( 0.845) 

-0.073  (-0.248) 

LR 

0.541  ( 1.787) 

0.657  ( 2.170) 

-0.027  (-0.088) 

RC 

0.357  ( 1.977) 

-0.182  (-1.005) 

0.124  ( 0.687) 

HV 

0.147  ( 0.049) 

-0.051  (-0.017) 

-0.153  (-  0.051) 

TV 

-0.167  (-0.066) 

0.190  ( 0.074) 

-0.105  (-0.041) 

EL 

0.226  ( 0.308) 

-0.239  (-0.326) 

-0.134  (-0.184) 

EW 

0.180  ( 0.270) 

0.263  (-0.396) 

-0.233  (-0.350) 

TL 

0.022  ( 0.063) 

0.285  { 0.810) 

0.171  { 0.487) 

RL 

0.365  ( 0.218) 

0.385  ( 0.230) 

0.054  ( 0.033) 

PL 

0.047  (-0.068) 

0.037  ( 0.053) 

-0.067  (-0.097) 

MCIII 

-0.388  (-0.232) 

-0.091  (-0.054) 

0.380  ( 0.277) 

TIB 

-0.205  (-0.254) 

-0.727  (-0.898) 

0.244  ( 0.301) 

CONSTANT 

- 17.051 

-11.119 

-9.567 

125 


Revision  of  Australian  Scoteanax  and  Scotorepens 


♦ 8 


cv  n 0 - 


a. 


■■ 


o«bo 

ocMkoo 

OOOOD 

O aa^aa 


-8 


-8 


T 

0 


— 1 ^ 

+8  +16  +24 

CV  I 


+ 8 n 


b. 


CV  n 


0 - 


od^«  • 

ooocd  o ■ 
000*000  *■ 
o oo  ma 

A^A  A 
A AAA  A 


□ □□ 
□ 


- 8 


-8 


T 1 1 1 

0 +8  +16  +24 

CV  I 


+ 5-1 


C. 


M 


F 


cvn  0- 


□ 

M 


□ 

F 


0 


^ r 

+5  +15 

cv  I 


+ 20 


Figure  12  Canonical  variate  analyses  based  on  all  skull  and  external  measurements,  except 
bulla  length  for  Scoteanax  rueppellii  (□),  Scotorepens  orion  (■),  Scotorepens  bals- 
toni  (^),  Scotorepens  sanhorni  (•)  and  Scotorepens  greyii  (o)  using  the  first  two 
variates  for  analyses  of  (a)  males  (M),  (b)  females  (F)  and  (c)  both  males  and 
females.  Group  mean  values  (*)  and  distribution  of  specimens  about  the  group 
means  are  indicated  for  (a)  and  (b). 
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Figure  13  Canonical  variate  analysis  based  on  all  skull  and  external  measurements,  except 
bulla  length,  for  combined  sexes  of  Scotorepens  orion  (■),  Scotorepens  balstoni 
(^),  Scotorepens  sanborni  (•)  and  Scotorepens  greyii  (O),  showing  the  first  two 
variates.  Group  mean  values  (*). 


used  in  the  analysis  and  the  unbiased  estimate  were  99.0  and  95,4  percent  res- 
pectively. Only  one  geographic  group,  Scotorepens  sanborni  from  location  14, 
lies  outside  its  own  species  cluster  on  the  first  two  canonical  variates,  although 
there  are  several  geographic  groups  on  cither  side  of  the  Scotorepens  sanborni- 
Scotorepens  greyii  boundary.  The  canonical  variate  plot  of  the  ‘size  free’  vari- 
ables, produced  by  regressing  out  the  influence  of  overall  size  on  each  variable, 
is  similar  to  Figure  14  but  showing  reduced  intraspecific  variation  and  slightly 
increased  discrimination  between  the  species.  In  particular,  the  Scotorepens 
sanborni  and  Scotorepens  greyii  clusters  no  longer  overlap  because  Scotorepens 
sanborni  in  regional  group  14  is  clearly  withdrawn  into  its  own  species  cluster. 
Within  the  Scotorepens  sanborni  geographic  groups,  the  Western  Australian/Nor- 
thern Territory  ones  separate  from  those  in  Queensland,  with  the  New  Guinea/West 
Irian  one  occurring  near  the  latter.  In  the  Scotorepens  balstotii  group  there  is 
also  a geographic  trend  from  Western  Australia  (1,  2,  5),  to  South  Australia/Nor- 
thern Territory  (20-22),  to  New  South  Wales/Victoria  (36-39),  to  Queensland 
(23,24,  28-31). 
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Figure  14  Canonical  variate  analysis  based  on  all  skull  and  external  measurements,  except 
bulla  length,  for  combined  sexes  for  geographic  groups  of  Scotorepens  orion  (■), 
Scotorepens  balstoni  (^),  Scotorepens  sanborni  (•),  and  Scotorepens  greyii  (O), 
showing  the  first  two  variates.  Group  mean  values  only  indicated.  See  Fig.  7 for  lo- 
cation of  these  regional  groups;  group  44,  Papua  New  Guinea  and  West  Irian. 


Most  of  the  locations  near  the  boundary  of  Scotorepens  sanborni  and  Scoto- 
repens greyii  are  in  the  north-east  Western  Australia-Northern  Territory  area. 
Location  18  in  the  Northern  Territory  is  a good  example  where  both  Scoto- 
repens sanborni  and  Scotorepens  greyii  occur  in  sympatry  and  are  difficult  to 
distinguish  morphologically.  However,  a canonical  variate  analysis  on  the  two 
species  from  this  geographic  group  only,  reveals  two  characters,  braincase  width 
and  palatal  length,  that  may  be  useful  in  classifying  the  two  species  in  this  area. 
The  scatter  of  values  between  these  two  skull  characters  (Figure  15)  shows  no 
overlap  between  individuals  of  each  species. 
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Figure  15  Plot  of  braincase  width  and  palatal  length  for  specimens  of  Scotorepens  sanborni 
(•)  and  Scotorepens  greyii  (O)  in  geographic  group  18.  See  Fig.  7 for  location  of 
this  group. 


Phenetic  and  Phylogenetic  Analysis 

Phene  tic  Analyses  — Scoteanax  and  Scotorepens  Geographic  Groups 

There  is  some  congruence  in  the  phenetic  relationship  of  geographic  groups 
using  minimum  spanning  tree  and  UPGMA  cluster  analyses  on  the  Mahalanobis 
matrix  from  the  canonical  variate  analysis  of  skull  and  external  characters  (Figures 
16a,  b).  Both  methods  clearly  separate  Scoteanax  rueppellii  from  the  Scotorepens 
spp.  Specimens  from  the  different  geographic  groups  within  the  same  species 
generally  cluster  together,  more  so  in  the  minimum  spanning  tree  analysis  — 
although  there  are  a number  of  exceptions  to  this.  Scotorepens  orion  geographic 
groups  are  together  in  both  analyses.  However,  while  they  are  a distinct  group  in 
the  minimum  spanning  tree  analysis,  they  are  placed  in  the  middle  of  the  Scoto- 
repens balstoni  geographic  groups  in  the  other  analysis.  Apart  from  this,  the  Scoto- 
repens balstoni  geographic  groups  retain  a general  integrity  but  for  the  placement 
of  the  southern  New  South  Wales  one  (38)  which  is  linked  to  Scotorepens  greyii 
in  the  minimum  spanning  tree  analysis  and  to  the  combined  Scotorepens  group 
in  the  UPGMA. 

Within  Scotorepens  greyii  there  is  no  clear  regional  clustering  of  geographic 
groups  in  UPGMA  analysis,  although  there  is  a trend  for  the  more  inland  ones  to 
be  grouped  together  (20,  21,  23,  24,  30,  31,  43). 
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Figure  16  Phenetic  relationship,  of  the  four  species  of  Scotorepens  and  of  Scoteanax  ruep- 
pellii  according  to  their  geographic  groups  using  (a)  UPGMA  clustering  method 
and  (b)  minimum  spanning  tree  method.  For  explanation  of  the  geographic  group 
numeric  codes  see  Fig.  7;  the  prefixed  species  alpha  code  is  as  follows:  R = Sco- 
teanax rueppellii,  B = Scotorepens  balstoni,  0 = Scotorepens  orion,  S = Scoto- 
repens sanborni  and  G = Scotorepens  greyii. 


Phylogenetic  Analysis 

This  analysis,  using  Farris’s  78  program,  produces  a pattern  of  relationships 
that  shows  little  congruence  with  the  phenetic  analysis.  There  is  a general  inter- 
mingling of  Scotorepens  sanborni  and  Scotorepens  greyii  and  of  Scotorepens 
orion  and  Scotorepens  balstoni  geographic  groups.  Scoteanax  rueppellii  forms  a 
discrete,  and  very  separate  group  from  the  Scotorepens  spp.  Figure  17  shows  the 
network  for  both  sexes  combined,  using  the  means  of  the  characters  (range  coded). 
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Figure  17  Wagner  network  of  the  four  species  of  Scotorepens  and  of  Scoteanax  rueppellii 
according  to  their  allocation  into  geographic  groups,  constructed  from  means  of 
all  characters  except  bulla  length.  Branch  lengths  are  proportional  to  patristic 
distances.  For  explanation  of  the  geographic  group  numeric  codes  see  Fig.  7, 
the  prefixed  species  alpha  code  is  as  follows;  R = Scoteanax  rueppellii,  B = Scoto- 
repens balstoni,  0 = Scotorepens  orion,  S = Scotorepens  sanborni  and  G = Scoto- 
repens grey  a. 
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Once  again  several  Scotorepens  sanbomt  geographic  groups  from  Kimberley 
are  placed  with  those  of  this  species  from  Queensland.  Scotorepe^is  sanborni  and 
Scotorepens  greyii  and  Scotorepens  orion  and  Scotorepens  balstoni  are  not  sepa- 
rated on  this  network.  Scoteanax  rueppellii  is  clearly  separate  from  these  other 
species.  Analyses  using  ‘size  free’  and  range  coded  data  produce  similar  patterns. 


Relationship  between  Scoteanax,  Scotorepens  and  other  Nycticeiini  Genera 

Phenetic  Relationship 

Scoteanax  and  Scotorepens  are  clearly  allied  to  the  Nycticeiini  genera  of  Tate 
(1942). 

Skull  and  external  measurements  listed  in  Figure  3 were  recorded  from  repre- 
sentative species  of  the  Nycticeiini  genera.  Specimens  examined  are  listed  in 
Appendix  II.  Approximately  equal  numbers  of  each  sex  were  measured  where 
possible.  These  measurements,  along  with  those  for  Scoteanax  and  Scotorepens 
were  subjected  to  canonical  variate  analysis,  minimum  spanning  tree  and 
UPGMA  cluster  analysis  and  Wagner  phylogenetic  analysis.  Data  for  skulls  alone 
were  examined  separately.  There  was  a marked  concordance  between  these  various 
phenetic  analyses,  whether  treating  skulls  alone,  or  including  body  measure- 
ments. For  this  reason,  we  present  data  using  UPGMA  cluster  analysis  only 
and  for  skull  and  body  measurements  combined  — although  this  results  in  a 
reduced  sample  size  for  some  species  because  spirit  carcases  were  frequently 
not  available  to  us.  Because  of  the  extent  of  intraspecific  variation  in  overall 
size  noted  in  this  study  it  was  considered  necessary  to  repeat  these  analyses 
using  ‘size  free’  data. 

With  untransformed  data  (Figure  18)  Scoteanax  is  most  similar  to  Scotomanes 
and  then  Scotophilus  (dinganii,  leucogaster,  heathii  and  kuhlii).  It  is  distant  from 
Rhogeessa,  Nycticeius,  Scotoecus,  Scotorepens,  Scotophilus  nigrita  and  Otonyc- 
teris. 

Scotorepens  spp  are  closer  to  Nycticeius  schleiffenii,  then  Scotoecus,  N. 
humeralis  and  Rhogeessa.  They  are  more  distant  from  Scoteanax,  Scotophilus 
and  Otonycteris.  With  ‘size  free’  data  the  dendrogram  is  essentially  the  same. 


Phylogenetic  Analyses 

Wagner  Trees  for  the  Nycticeiini  genera  were  produced  from  untransformed 
data  and  ‘size  free’  data,  both  using  range  coded  measurements.  These  Trees 
were  rooted  using  Pipistrellus  tenuis  papuanus  (Peters  and  Doria,  1881)  from 
Queensland,  as  the  outgroup. 

The  tree  produced  by  data  before  size  is  removed  (Figure  19a)  is  difficult 
to  interpret  in  terms  of  our  understanding  of  generic  groupings.  None  of  the 
congeneric  species  form  a monophyletic  group.  Further,  species  within  Scoto- 
ecus, Scotorepens  and  Nycticeius  are  separated  by  considerable  patristic  distances. 
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Figure  18  Phenetic  relationships  derived  by  UPGMA  cluster  analysis  on  species  within  the 
Nycticeiini  genera.  Males  and  females  combined  and  both  skull  (except  bulla  length) 
and  external  characters  included.  Species  are  numbered  as  follows; 

1 - Scotorepens  halstoni,  2 - Scotorepens  sanborni,  3 - Scotorepens  greyii,  4 - Sco- 
torepens  onon,  5 - Scoteanax  rueppellU,  6 - Nycticeius  humeralis,  1 - N.  schleiffenii, 
8 - Scotophilus  leucogaster,  9 - S,  nigrita,  10  - S.  dinganii  colias,  11  - S.  heathii, 
12  - S.  kuhlii,  13  - Scotoecus  hirundo,  14  - S,  hindei  hindei,  15  - S.  pallidus,  16  - 
Rhogeessa  (Baeodon)  alleni,  17  - R.  tumida,  18  - R.  tumida  bombyx,  19  - R. 
parvula,  20  - Scotomanes  ornatusimbrensis,  21  - Otonycteris  hemprichii  hemprichii. 
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Figure  19  Wagner  Tree  of  21  species  within  the  Nycticeiini  genera.  Males  and  females  com- 
bined and  both  skull  (except  bulla)  and  external  characters  included.  Data  are  range- 
coded.  The  tree  is  rooted  \xs\ng  Pipistrellus  tenuis  papuanus  (Pt)  as  the  outgroup. 
Branch  lengths  are  proportional  to  patristic  distances,  (a)  untransformed  (b)  ‘size- 
free’.  See  Fig.  18  for  species  number  code. 
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Only  when  the  above  tree  is  reconstructed  using  ‘size  free’  data,  does  it  assume 
a more  recognisable  pattern  (Figure  19b).  Rhogeessa  now  appears  as  a mono- 
phyletic  group,  and  most  of  the  congeneric  species  are  genealogically  closer. 
The  exceptions  are  Nycticeiiis  (schleiffenii  and  hmneralis)  and  Scotophilus 
(nigrita  and  the  other  species). 

Both  the  untransformed  and  ‘size  free’  trees  indicate  that  Scoteaiiax  is  genea- 
logically distant  from  Scotorepens.  In  both  trees  Scoteanax  has  Scotophilus 
nigrita,  Otonycteris  hemprichii  and  Scotomanes  ornatus  as  its  sister  group  — al- 
though its  patristic  distance  is  marginally  closer  to  Scotophilus  leucogaster  than  to 
Scotomanes  ornatus.  Scotorepens  is  ^o\y^hy\ct\c\  Scotorepens  greyii  and  Scoto- 
repens sanborni  are  close  to  Nycticeius  schleiffenii  in  both  trees  and  are  the 
sister  group  to  N.  schleiffenii  in  the  ‘size  free’  analysis.  In  both  trees  Scotorepens 
spp  are  associated  with  Scotoecus  hirundo  and  S.  hindei.  In  both  trees,  Scoto- 
philus nigrita  and  Otonycteris  are  genealogically  distant  from  other  species, 
particularly  in  the  ‘size  free’  analysis. 

Regional  Morphological  Variation,  Scotorepens 

The  previous  univariate,  canonical  variate  and  phenetic  analyses  show  that, 
within  species,  there  is  considerable  morphological  variation  between  geographic 
groupings.  Canonical  variate  analysis  suggested  that  factor  I related  to  overall 
size.  Three  characters:  skull  length,  radius  length  and  lower  tooth  row  length 
were  selected  as  indicators  of  overall  size  of  skull,  body  and  teeth,  respectively.  To 
evaluate  some  possible  locational  and  environmental  influences  on  these  three 
indicators  of  overall  size,  they  were  related  by  multiple  regression  analysis  to 
latitude  and  longitude  and  to  selected  broad-scale  environmental  data.  Sex  was 
also  included  as  a variable  because  of  the  dimorphism  noted  earlier  in  all  species. 
The  results  for  Scotorepens  spp  follow.  There  were  too  few  specimens  to  analyse 
Scoteanax  rueppellii. 

Scotorepens  balstoni 

Skull  length  varies  longitudinally  rather  than  latitudinally,  with  56  percent - 
of  the  variation  in  skull  length  explained  by  a combination  of  longitude,  mini- 
mum temperature  in  July  and  sex  (Table  3).  Skull  size  increases  from  west  to 
east  and  in  areas  with  warmer  winter  temperatures.  Radius  length  and  lower 
tooth  row  length  vary  similarly  to  skull  length  but  with  latitude  also  contributing 
significantly  to  explained  variation  in  radius  length.  More  northern  specimens 
having  longer  radius  lengths. 

Scotorepens  orion 

Although  the  sample  is  small  (n=19),  both  skull  and  radius  lengths  are  most 
highly  correlated  with  minimum  temperature  in  July  and  sex.  These  variables  in 
combination  accounting  for  49  and  56  percent,  respectively,  of  the  variation. 
Both  these  characters  are  shorter  in  regions  with  higher  minimum  July  tempe- 
ratures (Table  3). 
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Table  3 Regression  coefficients  from  stepwise  multiple  regression  analysis  between  the 
morphological  characters  maximum  skull  lengths  (GL),  radius  length  (RL)  and 
lower  tooth  row  length  (LT),  for  each  Scotorepens  species,  and:  locality  (latitude 
and  longitude),  environment  (median  annual  rainfall,  average  annual  evaporation, 
mean  maximum  January  temperature,  mean  minimum  July  temperature)  and  sex 
(1  = male,  2 = female),  (r),  correlation  coefficients  for  each  character,  (n),  sample 
size.  Significance  levels:  * = P<C.05,  **  = P<1.01,  ***  = P<C.001. 


Locality 

Coefficients 

LT 

Environmental/ 

sex/variables 

Species 

GL 

RL 

longitude 

balstoni 

0.037*** 

0.074*** 

0.020*** 

orion 

sanborni 

0.071*** 

O.I  13*** 

0.029*** 

greyii 

-0.037*** 

-0.082*** 

-0.01  1*** 

latitude 

balstoni 

-0.070** 

orion 

sanborni 

-0.173*** 

— 0.267*** 

-0.047*** 

greyii 

0.055*** 

0. 150*** 

0.033*** 

sex 

balstoni 

0.4S9*** 

1 yrj  ] *** 

0.1 1 1** 

orion 

0.427** 

1.554** 

sanborni 

1.378*** 

greyii 

0.223* 

1 >^23*** 

0.135*** 

rainfall 

balstoni 

orion 

sanborni 

greyii 

-0.0008** 

0.0013*** 

evaporation 

balstoni 

orion 

sanborni 

greyii 

leinp.  )an-niax. 

balstoni 

orion 

sanborni 

greyii 

-0.47** 

-0.027*** 

lenip.  July-niin 

balstoni 

0.096*** 

0.24 1*** 

0.053*** 

orion 

-0.183* 

-0.499* 

sanborni 

-0.213** 

greyii 

0.088*** 

0.15** 

0.050*** 

i‘ 

balstoni 

0 

0.78*** 

0.80*** 

orion 

0.70** 

0.75*** 

sanborni 

0.89*** 

0.86*** 

0.88*** 

greyii 

0.68*** 

0.71*** 

0 ()9*** 

n 

balstoni 

105 

1 05 

1 05 

orion 

19 

19 

19 

sanborni 

55 

55 

55 

greyii 

130 

130 

130 
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Scotorepens  sanborni 

Skull  length  is  most  highly  correlated  with  latitude,  longitude  and  rainfall.  With 
radius  length,  unlike  skull  length,  median  annual  rainfall  is  not  a significant 
variable  but  minimum  temperature  in  July  is.  Length  of  both  skull  and  radius 
increases  from  west  to  east  and  decreases  from  north  to  south  and  with  warmer 
minimum  July  temperatures.  With  these  combinations  of  variables  79  and  74 
percent  of  variation  is  accounted  for  in  both  skull  and  radius  lengths,  respectively. 
Longitude,  latitude  and  sex  are  significant  for  lower  tooth  row  length  (Table  3). 

Scotorepens  greyii 

Longitude,  latitude,  minimum  July  temperature  and  sex  are  significant  variables 
related  to  lengths  of  skull,  radius  and  lower  tooth  row.  Mean  maximum  tem- 
perature in  January  is  additionally  significant  for  skull  length  and  lower  tooth 
row  length,  with  median  annual  rcdnfall  also  significant  for  radius  length.  These 
variables  explain  46,  50  and  48  percent,  of  the  variation  in  skull  and  radius  lengths 
and  lower  tooth  row  length,  respectively.  All  these  characters  decrease  from  west 
to  east,  increase  from  north  to  south  and  increase  with  warmer  minimum  July 
temperatures.  Additionally,  skull  and  lower  tooth  rows  are  longer  with  lower 
January  maximum  temperatures  and  radius  length  greater  with  higher  median 
annual  rainfall. 


General  Discussion 

This  study  employs  a variety  of  taxonomic  approaches  to  investigate  the 
status  of  Australian  species  hitherto  placed  in  the  genus  Nycticeius.  Eight 
named  forms  have  been  reduced  to  five  species.  Of  these  species,  two  are  sib- 
lings (Scotorepens  sanborni  and  Scotorepens  greyii),  particularly  in  the  centre 
of  their  distributions  in  north-western  Western  Australia  and  northern  Northern 
Territory.  A small  proportion  of  specimens  of  these  two  species  cannot  be  cor- 
rectly classified  using  canonical  variate  analysis  on  morphological  characters. 
They  can,  at  this  stage,  be  absolutely  distinguished  only  on  electrophoretic  dif- 
ferences (P.  Baverstock,  pers.  comm.).  Earlier  workers,  most  notably  Koopman 
(1978,1984)  recognised  the  difficulty  in  distinguishing  these  two  smaller  forms, 
which  he  referred  to  as  Nycticeius  balstoni  caprenus  and  Nycticeius  greyii,  in 
central  northern  Australia. 

For  Scotorepens  spp.  and  Scoteanax  rueppellii  arrangement  of  geographic 
groups  in  phenograms  and  Wagner  trees  differ  considerably.  The  minimum 
spanning  tree  analyses  produces  a branching  pattern  much  more  in  accord 
with  our  classical  appraisal  of  the  taxa  concerned  than  was  achieved  by  the 
Wagner  network.  This  may  be  due  to  the  correlations  in  characters  being  taken 
into  account  in  the  former  analysis  but  not  in  the  Wagner  network  approach. 
Within  Scotorepens  balstoni,  Scotorepens  sanborni  and  Scotorepens  greyii, 
geographic  groups  that  are  geographically  close  may  be  considerably  separated  in 
both  phenograms  and  Wagner  networks.  This  suggests  that  these  Scotorepens 
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spp.  are  very  sedentary  affording  little  gene  flow  between  geographic  groups 
and/or  considerably  different  natural  selection  pressures  operate  between  these 
groups.  The  high  correlations  observed  between  overall  size  of  these  species 
and  some  environmental  variables  suggest  either  that  natural  selection  is  an 
important  factor,  or  that  these  are  plastic  characters. 

This  morphometric  appraisal  of  Scotorepens  and  Scoteanax  geographic  groups 
provides  no  solid  support  for  the  monophyletic  origins  of  the  Scotorepens  species. 
These  numerous  instances  of  disagreement  between  the  numerical  and  traditional 
classifications  reflect  the  situations  observed  for  the  Australian  dasyurid  mar- 
supial groups,  Ningaui  and  Sminthopsis  (Kitchener  et  al  1983,  1984)  and  for 
other  dasyurids  (Kirsch  and  Archer  1982).  Kitchener  et  al.  (1984)  provide  a 
detailed  explanation  for  the  situation  in  Sminthopsis  and  their  discussions  are 
considered  relevant  here.  The  clear  statement  from  the  phylogenetic  analysis  of 
the  Australian  forms  is  the  extent  of  the  separation  between  Scoteanax  rueppellii 
and  the  Scotorepens  species,  lending  support  to  the  generic  classification  pro- 
posed here. 

The  phenetic  and  phylogenetic  appraisal  of  the  Nycticeiini  genera  show  little 
overall  concordance.  There  are  certain  elements  of  these  phenetic  and  phyloge- 
netic analyses  that  are,  however,  similar.  For  example,  irrespective  of  treatment, 
Nycticeius  humeralis  and  N.  schleiffenii  are  not  very  close.  The  latter  is  always 
grouped  with  Scotorepens  and  N.  humeralis  usually  with  Scotoecus.  Scoteanax 
is  closer  to  Scotomanes  (phenogram  and  Wagner  using  size  free  data). 

The  Wagner  Trees  strongly  support  our  view  that  Nycticeius  (sensii  lato) 
is  not  a natural  grouping,  and  that  the  generic  status  of  Scoteanax  and  Scotorepens 
is  warranted.  Further  they  suggest  that  Nycticeius  humeralis  and  N.  schleiffenii 
are  not  congeneric  and  that  nigrita  is  not  a Scotophilus.  Also  Otonycteris  and 
Scotophilus  nigrita  fit  poorly  in  the  Nycticeiini. 

Variation  in  skull,  radius  and  lower  tooth  row  lengths  of  Scotorepens  spp. 
ranging  from  46-79  percent,  could  be  explained  by  combinations  of  locality  and 
environmental  variables  and  sex.  Skull,  radius  and  lower  tooth  row  lengths  which 
are  measures  of  overall  size,  are  strongly  correlated  in  all  species  except  Scoto- 
repens orion,  to  longitude,  and  in  Scotorepens  sanbomi  and  Scotorepens  greyii, 
also  to  latitude.  Interestingly  within  Scotorepens  sanborni  there  is  a strong 
dine  in  size,  with  individuals  becoming  larger  from  west  to  east.  While  within 
Scotorepens  greyii,  with  which  it  is  broadly  sympatric  in  Kimberley  and  Northern 
Territory,  the  trend  is  reversed.  Consequently  specimens  in  the  central  northern 
region  are  of  similar  size  and  therefore  particularly  difficult  to  identify. 

Overall  size,  as  indicated  by  both  skull,  radius  and  lower  tooth  row  lengths  of 
Scotorepens  balstoni,  is  also  strongly  correlated  with  longitude  and  latitude  and 
with  minimum  July  temperatures.  These  correlations  support  our  consideration 
that  the  very  large  specimens  previously  referred  to  as  Nycticeius  influatus, 
inhabiting  central  and  north  coastal  Queensland,  are  the  terminus  of  a geographic 
and  environmental  dine  in  size  within  Scotorepens  balstoni. 
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Similarly,  the  larger  Queensland  form  of  Scotorepens  sauborni  is  shown  to 
represent  part  of  a similar  geographic  and  environmental  dine  in  overall  size. 

Morphological  variation  is  less  clinal  in  Scotorepens  greytt,  with  a number  of 
geographic  groupings  (10,  16,  32  and  38)  forming  ecotypes.  Nycticeius  orion 
agutlo,  synonymised  here  with  Scotorepens  greyii^  is  most  similar  in  form  to 
populations  of  Scotorepens  greyii  from  region  32,  although  it  is  also  close  to 
Scotorepens  sanborni  in  Queensland. 

Environmental  data  appended  herein  to  specimen  locality  records  is  regional 
data  and  is  used  to  indicate  only  broad  patterns.  Interestingly,  of  these  environ- 
mental variables,  minimum  July  temperatures,  a measure  of  the  coldness  of  winter 
months,  is  one  of  the  most  consistently  significant  variables  related  to  skull, 
radius  and  lower  tooth  row  lengths  ol  all  species.  Median  annual  rainfall,  mean 
annual  evaporation  and  maximum  January  temperatures  are  generally  less  im- 
portant. This  may  indicate  that  these  Scotorepens  spp.  are  able  to  ameliorate 
effect  of  summer  heat  by  their  choice  of  diurnal  rest  sites,  such  that  it  has  less 
influence  on  their  overall  size.  On  the  other  hand,  the  cold  nocturnal  tempera- 
tures of  winter  months  in  which  they  must  forage  for  food,  may  have  a more  pro- 
found influence  on  morphology.  These  observations  are,  however,  difficult  to  inter- 
pret. Size  of  endotherms  usually  increases  with  increasing  climatic  severity  and  this 
has  been  demonstrated  by  Findley  and  Jones  (1967)  for  two  species  of  Myotis 
in  southwestern  USA.  In  this  study,  if  winter  extremes  of  coldness  are  indi- 
cative of  geaaeral  climatic  severity,  then  Scotorepens  orion  and  Scotorepens 
sanborni  do  increase  in  size  with  increased  severity,  but  Scotorepens  balstoni  and 
Scotorepens  greyii  become  smaller. 

Clearly  moi'phological  trends  observed  in  this  study  arc  the  result  of  a complex 
interplay  of  factors.  The  same  can  be  said  of  the  intensive  study  of  Pipistrellus 
hesperus  in  southwestern  USA  by  Findley  and  Traut  (1970).  They  found  geog- 
raphic variation  in  populations  of  P.  hesperus  to  the  west  of  the  continental 
divide  corresponded  to  a climatic  severity  index,  combining  latitude  and  altitude, 
which  they  attributed  to  the  Bergmann  effect.  To  the  east  of  this  divide  P.  hes- 
perus showed  little  relationship  between  size  and  climatic  severity.  They  hypo- 
thesised this  situation  to  have  resulted  from  a failure  of  the  eastern  population 
to  adjust  to  the  climatic  gradient  in  that  region  as  a result  of  occupying  it  only  in 
post-glacial  times.  Findley  and  Wilson  (1982)  discount  this  suggestion,  arguing 
that  ample  time  had  elapsed  for  the  eastern  populations  to  adapt  morphologically 
to  these  changes.  Stebbings  (1973)  similarly  attributed  morphological  dines  in 
Pipistrellus  pipistrellus  in  Great  Britain  to  the  Bergmann  effect. 

Sexual  dimorphism,  with  females  being  larger  than  males,  is  common  in  ves- 
pertilionids  (Findley  and  Traut  1970,  Myers  1978).  The  few  studies  on  sexual 
dimorphism  in  Australian  vespertilionids  are  of  Eptesicus  spp.  Carpenter  et  aL 
(1978)  reported  that  sexual  dimorphism  is  less  pronounced  in  the  cave  dwelling 
species:  E.  p,  pumilus  where  females  appear  to  be  slightly  larger  than  males 
and  E.  pumilus  caurinus  where  females  appear  to  be  slightly  smaller  than  males. 
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However,  females  of  the  forest  dwelling  E.  vulturnus  and  E.  sagittula  are  appre- 
ciably larger  than  males.  Campbell  and  Kitchener  (1980)  observed  that  in  all 
Western  Australian  populations  of  regulus,  £.  p.  pumilus  and  E.  pumilus 
caurinus  studied,  females  tend  to  be  larger  than  males. 

In  conclusion,  this  study  indicates  the  need  to  utilise  a range  of  taxonomic 
procedures  to  unravel  the  taxonomic  confusion  prevalent  in  many  of  the  smaller 
Australian  bats.  The  numerical  taxonomic  approach,  while  contributing  much  to 
our  understanding  of  other  taxa  treated  herein,  shows  important  areas  of  dis- 
cordance with  the  more  classical  approach.  A probable  important  contributing 
influence  to  this  discordance  is  the  extent  of  variation  observed  in  most  taxa  in 
overall  size,  much  of  it  clinal. 

The  addition  of  Scoteanax  and  Scotorepens  to  the  other  endemic  genera  of 
Australian  bats  (Macroderma  and  Rhinonicteris)  suggests  a level  of  endemicity 
which  is  consistent  with  the  long  fossil  record  of  bats  in  Australia  (Hand  1984). 

Key  to  Species 

To  be  used  in  conjunction  with  pertinent  diagnoses,  descriptions  and  measure- 
ments in  Tables  1 and  2. 

External  Morphology 

la  Forearm  length  greater  than  50  mm Scoteanax  rueppellii  (p.  94) 

lb  Forearm  length  less  than  50  mm  2 

2a  Tibia  length  less  than  41%  radius  length,  fur  not 

markedly  bicoloured  Scotorepens  orion  (p.  107) 

2b  Tibia  greater  than  41%  radius,  fur  markedly 

bicoloured  3 

3a  Radius  length  averages  more  than  35  mm  ....  Scotorepens  balstoni  (p.  Ill) 

3b  Radius  length  averages  less  than  32  mm Scotorepens  sanborni  (p.  115) 

or  Scotorepens  greyii  (p.  119) 

Skull  and  Teeth 

la  Maximum  skull  length  greater  than  19  mm  Scoteanax  rueppellii 

lb  Maximum  skull  length  less  than  19  mm 2 

2a  Upper  molar  row  averages  more  than  3.6  mm 
Interorbital  width  averages  more  than  75%  Cl-M- 

length 

Interorbital  width  averages  less  than  65%  Cl-M- 
length 
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2b  Upper  molar  row  averages  less  than  3.3  mm 3 

3a  Pterygoid  process  usually  extends  posterior  to 

anterior  edge  foramen  rotundum Scotorepens  greyii  (Fig.  11) 

3b  Pterygoid  process  usually  does  not  extend  pos- 
terior to  anterior  edge  foramen  rotundum  . . Scotorepens  sanborni  (Fig.  10) 

Gians  Penis 

la  Papillae  on  head Scoteanax  rueppellii  (Fig.  5a) 

lb  Spines  on  head 2 

2a  Spines  on  head  in  subcircular  cluster  (eight  spines) 

Scotorepens  orion  (Fig.  5b) 

2b  Spines  on  head  in  two  elongate  primary  rows 3 

3a  Smaller  more  numerous  spines  (up  to  22)  ...  Scotorepens  balstoni  (Fig.  5c) 

3b  Larger  less  numerous  spines  (up  to  ten)  ....  Scotorepens  sanborni  (Fig.  5d) 

or  Scotorepens  greyii  (Fig.  5e) 

Baculum 

la  Baculum  longer  than  8 mm  Scoteanax  rueppellii  {¥\g.  6^) 

lb  Baculum  shorter  than  4 mm  — slender  shape  with 

reduced  distal  flanges Scotorepens  orion  (Fig.  6b) 

2a  Baculum  shaft  straight Scotorepens  balstoni  (Fig.  6c) 

2b  Baculum  shaft  curved Scotorepens  sanborni  {Y\g.  6d) 

or  Scotorepens  greyii  (Fig.  6e) 
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Appendix  I 

Measurements,  in  mm  for  holotypes  and  unique  specimens.  Body  measurements  from  alcohol 
preserved  specimens  unless  indicated  otherwise.  (See  Fig.  3 for  code  to  measurements). 
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Appendix  II:  Other  Specimens  Examined 

All  British  Museum,  Natural  History  specimens,  except  Scotophilus  kuhlii,  which  are  from  the 
Western  Australian  Museum.  S,  skull;  Sk,  skin;  and  A,  carcase  in  alcohol. 

Nycticeius  humeralis:  Sans  Souci,  North  Carolina,  USA,  39,  numbers  7.7.7.565-6,  7.7.7.568 
(S,  Sk);  Hickman  County,  Tennessee,  USA,  19,  7.2.2.1433  (S,  Sk);  Buncombe  County,  North 
Carolina,  Id,  99.8.2.2  (S,  Sk);  Brownsville,  Texas,  USA,  19,  7.7.7.879  (S,  Sk);  Georgia,  USA, 
19,  66.4.2.2  (S,  A). 

Nycticeius  schleiffenii:  Suakin,  Egypt,  19,  3.12.8.16  (S,  A);  Assab,  Egypt,  1?  sex,  89.8.1.9 
(S,  A);  Karmisa,  nr  Dinda  R.,  Sudan,  Id,  15.3.6.66  (S,  A);  Shendy,  Sudan,  Id,  1.5.5.79  (S, 
Sk);  35  miles  E Nahud,  Kordofan,  Sudan,  Id,  19,  23.1.1.31-2  (S,  Sk). 

Scotophilus  leucogaster:  Ethiopia,  Id,  73.4.16.23  (S,  A);  Kilifi,  Kenya,  Id,  75.2951  (S,  A). 

Scotophilus  nigrita:  Mote  N.P.,  Ghana,  19,  76.773  (S,  A);  Odzi,  Zimbabwe,  Id,  47.7  (S,  Sk); 
Chiromo,  Malawi,  Id,  19,  22.12.17.53-4  (S). 

Scotophilus  dinganii  colias:  Kitgum,  Uganda,  19,  60.1983  (S,  A);  Ethiopia,  19,  71.2456. 

Scotophilus  heathii:  Madras,  India,  19,  2 (S,  Sk);  Dhulia,  Khandesh,  India,  29,  99.11. 
6 (S,  A),  11.7.14.2  (S,  Sk);  Surat,  W India,  2d,  97.6.8.9-10  (S,  Sk);  Poona,  W India,  Id, 
19.6.3.19  (S,Sk). 

Scotophilus  kuhlii:  Bali,  Indonesia,  3d,  39,  M16172,  M16174-6,  M16178-9  (S,  A). 

Scotoecus  hirundo:  Mote  N.P.,  Ghana,  Id,  76.771  (S,  A);  Ethiopia,  Id,  39  (S,  A),  70.2265-6, 
70.2269-70. 

Scotoecus  hindei  hindei:  Didessa  River,  Ethiopia,  Id,  72.4423  (S,  A);  Bulcha,  Lake  Margherita, 
Ethiopia,  Id,  70.2262  (S,  A);  Wei-Wei  River,  Kenya,  2d,  14.7.31.15,  14.7.31.17  (S,  A);  Mom- 
basa, Kenya,  19,  91.9.7.3  (S,  A);  Mtondo  R.,  Tanzania,  Id,  73.1719  (S,  A). 

Scotoecus  pallidus:  nr  Shikarpur,  Sind  District,  Pakistan,  19,  91.11.1.1  (S,  A);Kashmor,  Sind, 
Pakistan,  19,  15.11.1.33  (S,  Sk);  Bahgounie,  Darbhanga,  India,  2d,  19,  23.4.8.1-2,  23.4.8.4 
(S,  Sk) ; Mirpur,  Sind,  Pakistan,  Id,  15.1 1-1.34  (S,  Sk). 

Rhogeessa  (Baeodon)  alleni:  Santa  Rosalia,  Mexico,  29,  93.2.5.25  (holotype,  S,  A),  93.2.5.26 
(paratype,  S,  A). 

Rhogeessa  tumida:  Trinidad,  Id,  29,  37.8.30.29-30,  45.292;  NW  Venezuela:  Id,  19,  94.9. 
25.19-20  (S,  A). 

Rhogeessa  tumida  bombyx:  Columbia,  Id,  13.10.29.1  (S,  A). 

Rhogeessa  parvula:  Tres  Marias  Is.,  Id,  81.1 1.1.8  (S,  A). 

Scotomanes  ornatus  imbrensis:  Chiang-mai,  Thailand,  Id,  78.2374  (S,  Sk) ; Khasia  Hills,  Assam, 
India,  Id,  75.11.3.7  (S,  A);  Darjeeling,  India,  19,  9.1.4.30  (S,  A);  Denning,  Assam,  India, 
29,  23.1.7.5-6  (S,  Sk);Mahtum,  Burma,  19,  50.448  (S,  Sk). 

Otonycteris  hemprichii  hemprichii  Syrian  desert,  Id,  14.8.17.1  (S,  A);  Mastuj,  N Pakistan, 
19,  78.299  (S,  A);  Oasis  Suvah,  Egypt,  29,  3.12.8.6-7  (S,  A);  Quargla,  Algeria,  Id,  19.7.7. 
1213  (S,  A). 
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New  Scleractinia  from  Australian  Coral  Reefs 


J.E.N.  Veron* 

Abstract 

Eleven  new  species  of  Scleractinia  are  described.  These  belong  to  ten  different 
genera,  one  of  which  (Australomussa)  is  new,  another  of  which  (Hydnophora) 
has  been  given  a new  taxonomic  position  (in  the  Merulinidae).  A new  merulinid 
genus,  Paraclaverina,  has  been  erected  for  Clavarina  triangularis.  Six  of  the  11 
new  species  are  known  only  from  Western  Australia,  two  only  from  eastern  Aus- 
tralia, while  the  remaining  three  are  known  from  both  coasts. 


Introduction 

Since  completing  Scleractmia  of  eastern  Australia  (Veron  and  Pichon,  1976, 
1980,  1982;  Veron  et  al.,  1977;  Veron  and  Wallace,  1984)  the  author  has  worked 
on  corals  at  several  sites  on  the  Western  Australian  coast,  notably  the  Rowley 
Shoals,  Scott  Reef,  Dampier  Archipelago  and  Houtman  Abrolhos  Islands  and 
has  also  examined  the  extensive  collection  of  corals  in  the  Western  Australian 
Museum. 

A total  of  276  described  species  of  Scleractinia  are  now  recognised  from  Western 
Australia  (Veron  and  Marsh,  in  prep.).  Of  these,  256  also  occur  in  eastern  Aus- 
tralia and  are  described  in  the  abovementioned  monograph.  The  remainder  are  a 
mixture  of  described  and  undescribed  species.  Of  the  latter,  only  some  are  des- 
cribed in  this  paper  as  the  remainder  require  further  research. 

Five  species  described  in  this  study  occur  on  the  east  coast.  Two  of  these  are 
described  but  unnamed  in  Scleractinia  of  eastern  Australia;  the  remaining  three 
have  been  found  subsequent  to  the  completion  of  the  respective  parts  of  that 
study.  Underwater  colour  photographs  of  most  of  the  species  described  in  this 
paper  will  be  included  in  the  author’s  Corals  of  Australia  and  the  Indo-Pacific 
(in  press). 


Material  and  Methods 

The  methods  used  in  this  study  were  similar  to  those  employed  for  Scleractinia 
of  eastern  Australia  and  are  described  in  Part  I of  that  series  (Veron  and  Pichon 
1976).  All  species  described  below  were  studied  both  in  situ  and  in  the  laboratory. 
Before  giving  a new  name  to  a species  all  relevant  previous  descriptions  and/or 
type  specimens  were  checked.  Where  appropriate  the  nominal  species  concerned 
are  discussed. 


* Australian  Institute  of  Marine  Science,  PMB  No.  3,  Townsville  MC  Queensland  4810. 
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Place  names  cited  in  the  text  are  indicated  in  Figure  1.  Type  specimens  as  indi- 
cated below,  have  been  deposited  in  the  Western  Australian  Museum.  The  remain- 
ing specimens  indicated  in  the  ^material  studied’  sections  are  in  the  collection  of 
the  Australian  Institute  of  Marine  Science. 


J.E.N.  Veron 


Systematics 

Family  Acroporidae  Verrill,  1902 

Montipora  De  Blainville,  1830 
Montipora  capriconiis  sp.  nov. 

Figure  2 


Montipora  sp.  2 (Veron  and  Wallace  1984). 

Holotype 

WAM  158-84  (Figures  94  and  96,  Veron  and  Wallace  1984);  a plate-like  corallum  179  mm 
maximum  diameter;  from  Llewellyn  Reef,  southern  Great  Barrier  Reef,  Queensland,  in  an 
enclosed  lagoon  with  turbid  water  and  soft  substrate  covered  with  rubble  at  4 m depth;  col- 
lected  by  J.E.N.  Veron  in  1980. 

Paratype 

WAM  159-84  (Figures  95  and  97,  Veron  and  Wallace  1984);  a columnar  corallum  139  mm 
high  (excluding  non-corallite  basement);  from  Fitzroy  Reef,  southern  Great  Barrier  Reef, 
Queensland;  habitat  a lagoon  with  substrate  of  sand  and  rubble  at  4 m depth;  collected  by 
J.E.N.  Veron  in  1980.  The  corallites  and  coenosteum  are  very  similar  to  those  of  the  holotype, 
the  difference  between  the  two  specimens  being  one  of  growth  form  only. 

Diagnosis 

In  structure,  M.  capricomis  resembles  only  A/,  turgescens  Bernard,  1897  which 
has  smaller  calices  and  a much  finer  coenosteum.  It  is  readily  recognised  in  situ 
by  its  large  immersed  calices  without  coenostial  elaborations. 

Description 

‘Coralla  are  flat  plates  or  columns,  the  former  usually  in  tiered  whorls,  with 
or  without  small  nodular  expansions  on  the  upper  surface  and  with  a well-deve- 
loped epitheca’  (Veron  and  Wallace  1984).  Corallites  are  immersed,  0.9-1. 4 mm 
diameter  and  uniformly  spaced  irrespective  of  the  corallum  surface  contours. 
In  some  coralla  calices  face  different  directions.  Septa  are  in  two  cycles.  Primary 
septa  consist  of  rows  of  thick  spines  approximately  %R*,  usually  irregular  in 
length.  Secondary  septa  are  thinner,  irregular,  often  incomplete,  and  less  than 
V3  R.  The  coenosteum  is  characteristically  coarse  and  spongy. 

Living  colonies  are  a uniform  purple,  blue  or  brown. 

Habitat  preference  and  growth  form 

Montipora  capricomis  is  common  in  some  lagoons  of  the  southern  Great 
Barrier  Reef  (Veron  and  Wallace  1984).  It  has  also  been  found  on  protected 
upper  and  lower  reef  slopes  of  the  Swain  Reefs.  Columnar  growth  forms  have 


* R = calice  radius 
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Figure  2 Electronmicrograph  of  the  corallites  of  the  holotype  of  Montipora  capricomis. 


been  tound  only  in  lagoonal  biotopes  where  water  circulation  is  minimal.  Flat 
plates  occur  in  the  same  biotopes  and  some  colonies  combine  both  growth  forms. 

There  is  little  correlation  between  growth  form  and  skeletal  structure.  Coralla 
from  protected  lagoons  have  a relatively  porous  coenosteum  and  the  greatest 
calice  diameters. 

Distribution 

From  both  eastern  (Capricorn,  Bunker  and  Swain  Reefs)  and  Western  (North 
West  Cape,  Dorre  Island  and  Houtman  Abrolhos  Islands)  Australia. 

Etymology 

Named  after  the  Capricorn  group  of  islands  of  the  Great  Barrier  Reef  where 
this  species  was  originally  found. 

Additional  material  studied 

Fitzroy  Reef  (4  specimens),  Llewellyn  Reef  (1  specimen).  North  West  Cape, 
Dorre  Island  and  Houtman  Abrolhos  Islands  (1  specimen  each). 
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Germs  Acropora  Oken,  1815 
Acropom  abroliiosensis  sp.  nov. 

Figures  3 and  4 


Holotype 

WAM  160-84;  an  arborescent  corallum  372  mm  high;  from  Rat  Island,  Houtman  Abrolhos 
Islands,  Western  Australia,  on  an  upper  reef  slope  with  consolidated,  nearly  horizontal  subs- 
trate at  3 m depth;  collected  by  J.E.N.  Veron  in  1983. 

Diagnosis 

Acropora  abrolhosensis  is  distinguished  from  other  arborescent  species  by  its 
large  radial  corallites  which  have  one  size  range  and  also  by  its  prominent,  thick- 
walled  axial  corallites.  This  species  is  readily  recognised  in  situ  as  well  as  in  the 
laboratory. 

Description 

Colonies  are  arborescent  forming  open  to  sub-caespitose  thickets  with  relatively 
straight  branches.  Sub-branches  branch  at  approximately  60°;  they  are  tapered, 
with  radial  corallites  forming  irregular  rows  or  spirals.  Radial  corallites  are  of  one 
size  range  except  near  branch  tips  where  small  corallites  occur  irregularly.  Mature 
radial  corallites  are  tubular,  up  to  3.2  mm  diameter,  with  rounded,  outward  facing 
calices  1.2-1. 6 mm  diameter.  Primary  septa  are  complete,  approximately  ViR 
except  for  the  directive  septa  which  usually  adjoin.  Secondary  septa  are  usually 
absent.  Axial  corallites  are  prominent,  up  to  3.9  mm  diameter,  with  calices 
<1.8  mm  diameter.  Septa  are  in  two  complete  cycles,  primary  septa  reaching  the 
calice  centre.  The  coenosteum  is  finely  costate  on  the  corallites,  becoming  uni- 
formly spinulose  elsewhere. 

Living  colonies  are  brown,  blue  or  pink  with  paler  branch  tips. 

Habitat  preference  and  growth  form 

Acropora  abrolhosensis  is  common  along  Western  Australian  fringing  reefs 
and  lagoons  where  it  may  form  monospecific  stands  up  to  5 m diameter.  These 
stands  are  similar  in  appearance  to  those  of  other  arborescent  Acropom,  especially 
A,  formosa,  A.  pulchra  and  A,  horrida.  Small  isolated  colonies  are  also  common, 
especially  in  biotopes  partly  exposed  to  wave  action,  and  these  usually  have  a 
more  compact,  even  sub-caespitose  growth  form. 

Distribution 

Known  only  from  Western  Australia. 

Etymology 

So  named  because  of  the  abundance  of  this  species  at  the  Houtman  Abrolhos 
Islands. 
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Figures  T)xtho\oty^^  of  Acropora  ahrolhosensis.  Figure  4 A branch  tip  of  the  holotype  of/lcraporfl 

showing  characteristically  tubular  radial  corallites  with 
rounded,  outward  facing  calices. 


J.E.N.  Veron 


Additional  material  studied 

Houtman  Abrolhos  Islands  (1  specimen),  Dampier  Archipelago  (2  specimens), 
Rowley  Shoals  (2  specimens). 


G^mxs  Astreopora  De  Blainville,  1830 

Astreopora  explanata  sp.  nov. 

Figures  5 and  6 


Holotype 

WAM  161-84;  a piece  of  a plate  168  mm  across;  from  Beacon  Island,  Houtman  Abrolhos 
Islands,  Western  Australia,  on  a lower  reef  slope  with  a partly  consolidated,  nearly  horizontal 
substrate  at  10  m depth;  collected  by  J.E.N.  Veron. 

Diagnosis 

Astreopora  explanata  is  readily  distinguished  from  all  other  Australian 
pora  by  its  growth  form  (see  remarks  below).  Several  other  Australian  species 
including  A,  cucullata  Lamberts,  1980,  A,  moretonensis  Veron  and  Wallace, 
1984  and  A.  macrostoma  Veron  and  Wallace,  1984  may  be  plate-like,  but  plates 
are  always  encrusting  and  never  form  tiers  or  whorls. 

Description 

Mature  colonies  consist  of  flat  plates  arranged  in  overlapping  tiers  or  whorls. 
Plates  are  bifacial  only  near  their  margins,  the  edge  zone  being  10-30  mm  wide. 
The  epitheca  is  well  developed.  Plates  of  tiered  colonies  may  be  <20  mm  thick 
(100  mm  from  the  margin);  simple  colonies  may  consist  of  one  thick  plate  only, 
or  rarely,  are  submassive. 

Corallites  are  conical  to  immersed.  Thick  plates  have  mainly  conical  coral- 
lites  up  to  5 mm  diameter,  becoming  immersed  at  the  plate  margin.  Thin  plates 
usually  have  mixed  corallites.  Calices  are  1. 6-2.1  mm  diameter.  Twelve  septa  can 
usually  be  distinguished  at  the  calice  margin  where  they  are  slightly  exsert.  They 
are  usually  in  two  readily  distinguished  cycles.  Primary  septa  slope  steeply  reaching 
V2-%R  deep  within  the  corallite.  Each  has  a few  twisted  spines  which  form  a rudi- 
mentary columella  tangle.  Costae  consisting  of  a few  elaborated  spines  are  deve- 
loped on  conical  corallites.  The  coenosteum  is  very  porous,  coarse  and  lightly 
calcified. 

Living  colonies  are  brown  to  dark  green  in  colour,  usually  with  pale  margins 
to  plates. 

Habitat  preference  and  growth  form 

Colonies  are  well  developed  in  habitats  protected  from  strong  wave  action 
where  coral  diversity  is  high.  Coralla  from  shallow  water  tend  to  be  relatively 
thick  with  conical  corallites.  Those  from  deeper  or  turbid  water  tend  to  form 
Montipora-likc  whorls  and  have  mainly  immersed  corallites. 


153 


New  Australian  Scleractinia 


20mm 


Figure  5 The  holotype  of  Astreopora  explanata. 


Figure  6 Corallites  of  the  holotype  of  Astreopora  explanata. 


5mm 
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Remarks 

Astreopora  myriophthalma,  the  only  common  Astreopora  of  Western  Australia, 
is  usually  massive  but  becomes  flattened  on  steeply  sloping  substrates.  These 
colonies  do  not  form  tiers  or  whorls  and  have  larger  corallites  than  A,  explanata 
from  similar  habitats.  However,  as  with  most  Astreopora  species,  lack  of  con- 
servative corallite  characters  does  not  allow  these  species  to  be  reliably  sepa- 
rated on  corallite  characters  alone. 

Of  non-Australian  Astreopora,  only  A,  expansa  Briiggemann,  1877  from  an 
unknown  locality  has  a similar  growth  form.  The  holotype  (figured  by  Lamberts 
1982:  92)  has  small,  widely  spaced,  immersed  corallites  with  short  septa  in  two 
cycles,  the  larger  extending  down  to  the  clearly  visible  calice  floor.  No  columellae 
are  developed.  The  eroded  coenosteum  is  fine.  Th^ere  is  little  to  suggest  that  this 
specimen  is  a variant  of  the  present  species  and  without  a type  locality  its  identity 
is  unlikely  to  be  resolved. 

Distribution 

Known  only  from  Western  Australia,  from  the  Rowley  Shoals  south  to  the 
Houtman  Abrolhos  Islands. 

Etymology 

The  name  alludes  to  the  explanate  growth  form  of  this  species. 

Additional  material  studied 

Houtman  Abrolhos  Islands  (4  specimens),  Dampier  Archipelago  (1  specimen), 
Rowley  Shoals  (3  specimens). 


Family  Poritidae  Gray,  1842 
Genus  Porites  Link,  1807 

Porites  (Porites)  heronensis  sp.  nov. 
Figures  7-9 


Holotype 

WAM  162-84;  an  encrusting  incomplete  corallum  126  mm  diameter;  from  Heron  Island, 
Queensland,  on  an  upper  reef  slope  exposed  to  moderate  wave  action  at  2 m depth;  collected 
by  J.E.N.  Veron  in  1982. 

The  holotype,  as  with  most  specimens  of  this  species,  has  the  central  part  of  many  coral- 
lites removed,  probably  by  boring  organisms.  The  holotype  displays  the  full  range  of  variation 
in  corallite  structure  described  below. 

Diagnosis 

Porites  heronensis  is  most  similar  to  P.  lichen  Dana,  1846,  both  species  having 
similar  growth  form  and  shallow  corallites.  They  are  readily  separated  in  situ 
by  the  size  of  the  corallites  (much  smaller  inP.  heronensis)  and  by  colour  in  areas 
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where  P.  lichen  is  a uniform  bright  yellow-green.  Porites  annae  Crossland,  1952 
may  also  have  a similar  growth  form  but  branches  are  usually  more  elongate. 
Both  /*.  lichen  and  P.  annae  have  very  distinct  calicular  structures. 

Description 

Coralla  are  massive,  encrusting  or  columnar.  Corallites  are  shallow,  giving 
colonies  a relatively  smooth  surface.  They  are  1.1-1. 5 mm  diameter,  with  walls 
up  to  1.2  mm  thick.  Septa  are  characteristically  irregular  so  that,  in  most  coral- 
lites, neither  the  triplet  nor  more  than  two  lateral  pairs  of  septa  can  be  distin- 
guished. Up  to  five  tall  pali  may  be  present.  These  are  on  the  lateral  pairs  and  the 
dorsal  directive  in  corallites  where  these  septa  are  distinguishable.  Each  septum 
has  a denticle  near  the  wall.  Columellae  are  style-like  to  absent.  The  inner  synap- 
ticular  ring  is  very  well  developed  linking  the  inner  margins  of  the  septa,  and 
giving  the  appearance  of  a trident  formation  to  corallites  with  distinguishable 
triplets.  Three  to  five  radii  are  usually  well  developed.  In  some  coralla  there  are 
no  skeletal  structures  in  the  centre  of  some  or  all  corallites,  possibly  the  result 
of  parasitism. 

Living  colonies  are  cream,  green,  brown  or  mottled. 

Habitat  preferences 

At  all  localities  it  is  usually  found  in  shallow  lagoonal  habitats. 


Figure  7 The  holotype  of  Porites  heronensis. 


156 


J.E.N.  Veron 


Figures  8,9  Electronmicrographs  of  the  corallites  of  the  holotype  of  Porites  heronensis.  The 
lack  of  a clear  pattern  in  the  septal  configuration  is  characteristic  of  the  species. 
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Distribution 

Porites  heronensis  is  very  common  in  the  southern  Great  Barrier  Reef  and  also 
at  Elizabeth  and  Middleton  Reefs.  It  also  occurs  at  Lord  Howe  and  the  Solitary 
Islands  on  the  east  coast  and  the  Houtman  Abrolhos  Islands  and  Dampier  Archi- 
pelago on  the  west  coast. 

Etymology 

So  named  because  this  species  is  common  in  the  Capricorn  group  of  Islands 
(including  Heron  Island)  of  the  Great  Barrier  Reef. 

Additional  material  studied 

In  eastern  Australia  from  Heron  Island  (1  specimen),  Elizabeth  Reef,  Middleton 
Reef  and  the  Solitary  Islands  (1  specimen  each);  in  Western  Australia  Dampier 
Archipelago  (2  specimens),  Houtman  Abrolhos  Islands  (1  specimen). 

Porites  (Porites)  myrmidonensis  sp.  nov. 

Figures  10  and  11 

Porites  (Porites)  sp.  1 Veron  and  Pichon  1982. 

Holotype 

WAM  163-84  (Figures  87  and  89,  Veron  and  Pichon  1982);  an  encrusting  corallum  126  mm 
diameter;  from  Magdelaine  Cay,  Coral  Sea,  on  a reef  slope  exposed  to  moderate  wave  action  at 
12  m depth;  collected  by  J.E.N.  Veron  in  1978. 

Diagnosis 

‘In  general  appearance  this  species  is  similar  to  P.  solida  (Forskal,  1975), 
although  the  smaller  corallites  and  the  presence  of  pali  clearly  distinguish  it. 
Structurally  it  is  most  similar  to  P.  australiensis  Vaughan,  1918  but  is  readily 
separated  from  it  by  its  deeper  corallites,  its  tendency  to  form  series  by  intra- 
tentacular  budding  and  by  its  very  clearly  defined  septal  pattern’  (Veron  and 
Pichon  1982). 

Description 

‘Coralla  are  massive  with  undulating  or  hillocky  surfaces  or  are  plate-like. 
Most  massive  coralla  have  a plate-like  or  encrusting  periphery.  Calices  are  deeply 
excavated  and  are  1. 1-1.3  mm  diameter.  The  walls  are  0.2-0. 5 mm  thick.  Coral- 
lites sometimes  form  a series  through  intratentacular  budding,  as  described  for 
P.  lichen  Dana,  1846.  Septa  have  a very  uniform  pattern.  The  septa  of  the  trip- 
let have  free  margins  and  each  has  small  pali.  The  lateral  pairs  and  dorsal  septum 
each  have  large  pali,  making  a total  of  eight  pali  per  corallite.  Septa  are  long  and 
usually  thick  and  wedge-shaped.  The  paler  synapticular  ring  is  very  well  developed, 
A thick  styliform  columella  is  present  in  some  corallites,  absent  in  others’  (Veron 
and  Pichon  1982). 

Living  colonies  are  uniform  or  mottled  greens  and  brown. 


158 


J.E.N.  Veron 


Figures  10,11  Electronmicrographs  of  the  corallites  of  the  holotype  oiPorites  myrmidonensis. 
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Growth  form 

‘Massive  colonies  of  the  present  series  closely  resemble  each  other  except  for 
those  where  corallites  form  short  series.  Plate-like  coralla  usually  have  shallower 
corallites  and  thinner  septa  and  pali.  The  columellae  are  also  more  conspicuous’ 
(Veron  and  Pichon  1982). 

Distribution 

Known  only  from  the  Great  Barrier  Reef  and  the  Coral  Sea. 

Etymology 

Name  alludes  to  Myrmidon  Reef,  central  Great  Barrier  Reef,  where  the  species 
is  particularly  common. 

Additional  material  studied 

Murray  Islands  (1  specimen),  Triangle  Reef  (1  specimen),  Great  Detached  Reef 
(3  specimens),  Martha  Ridgway  (1  specimen),  Tijou  Reef  (2  specimens),  Yonge 
Reef  (1  specimen),  Lizard  Island  (1  specimen),  Willis  Island  (14  specimens), 
Magdelaine  Cay  (9  specimens),  Pompey  Reef,  Swain  Reefs  (1  specimen  each). 


Genus  Goniopora  de  Blainville,  1830 
Goniopora  pendulus  sp.  nov. 

Figures  12  and  13 


Holotype 

WAM  164-84;  a 148  mm  long  piece  of  a massive  corallum;  from  near  Rat  Island,  Houtman 
Abrolhos  Islands,  Western  Australia,  on  a sloping  reef  with  unconsolidated  substrate,  protected 
from  strong  wave  action  at  8 m depth;  collected  by  J.E.N.  Veron  in  1983. 

Most  corallites  of  this  specimen  have  the  well  developed  columellae  usually  found  with  this 
species. 

Paratype 

WAM  165-84;  132  mm  long  piece  of  a massive  corallum  from  ‘the  maze’  near  Rat  Island, 
Houtman  Abrolhos  Islands  on  a sloping  reef  with  unconsolidated  substrates  and  very  protected, 
partly  turbid  water  at  17  m depth;  collected  by  J.E.N.  Veron  in  1983. 

Gorallite  walls  are  relatively  thin  and  columellae  are  deep-seated  and  reduced  in  size.  These 
are  the  normal  skeletal  characteristics  of  coralla  from  relatively  deep  water. 

Diagnosis 

Of  the  east  Australian  species,  G.  djiboutiensis  Vaughan,  1907,  G.  stokesi 
Edwards  and  Haine,  1860  and  G.  lobata  Edwards  and  Haine,  1860  are  most 
similar  to  G.  pendulus.  G.  pendulus  is  distinguishable  from  G.  djiboutiensis  in 
situ  by  the  former’s  usually  massive  rather  than  columnar  growth  form  and  by  the 
latter’s  prominent  pale  oral  cones.  G.  stokesi  has  larger  corallites  (up  to  6 mm 
diameter)  with  thinner  walls  and  deeper  calices  and  more  irregular,  finely  deve- 
loped septa  than  G.  pendulus  and  is  usually  found  unattached  on  soft  substrates. 
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Figure  12  The  holotype  of  Goniopora  pendulus. 


Figure  13  Corallites  of  the  holotype  of  Goniopora  pendnlus. 
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G.  lobata  is  readily  distinguishable  by  its  smaller  columellae  and  longer  septa, 
which  are  usueilly  arranged  in  distinct  orders  or  cycles. 

Description 

Colonies  are  massive,  hemispherical  or  dome-shaped  with  an  even  surface. 
Mature  corallites  are  sub-circular,  with  calices  3.4-3. 6 mm  diameter.  Walls  are 
0.9-2. 7 mm  thick.  Short,  ridge-like  septa  extend  vertically  down  the  corallite 
wall  to  a depth  of  approximately  2 mm  at  which  point  they  extend  inward 
towards  the  columella.  The  gonioporoid  pattern  of  fusion  is  sometimes  deve- 
loped, but  usually  the  septa  appear  irregular.  The  largest  corallites  may  have 
up  to  24  septa  but  most  have  fewer  than  this.  The  columella  is  broad  and  diffuse 
in  most  coralla  but  can  be  poorly  developed  or  spongy,  and  dome-shaped  in 
others.  Pali  are  not  developed. 

Living  colonies  have  elongate  greenish-brown  polyps  with  pale  oral  discs  and 
long  thin  tentacles  that  characteristically  droop  downwards  or  are  wafted  about 
with  water  movements.  Polyps  are  extended  day  and  night. 

Habitat  preference  and  growth  form 

Goniopora  pendulus  is  common  at  the  Houtman  Abrolhos  Islands  where 
it  occurs  on  protected  upper  reef  slopes  down  to  a depth  of  approximately 
25  m.  Coralla  in  shallow  water  have  relatively  large  and  well-calcified  corallites. 
As  with  some  other  Goniopora  species  (notably  G.  stokesi  Edwards  and  Haime, 
1851)  colonies  with  very  large  polyps  and  a fleshy  appearance  usually  have 
relatively  poorly  calcified  coralla.  Such  colonies  are  usually  found  where  water 
movement  is  minimal. 

Remarks 

Veron  and  Pichon  (1982:  65)  note  that  of  the  32  nominal  species  of  Goniopora 
that  are  recognisable  from  type  specimens  or  descriptions,  20  come  close  to, 
or  fall  within  the  range  of  east  Australian  species. 

Of  non-Australian  Goniopora  and  nominal  species  not  synonymised  with 
Australian  species  by  Veron  and  Pichon  (1982),  G.  pendulus  shows  similarities 
only  with  G.  calicularis  (Lamarck,  1816).  This,  the  first  described  Goniopora, 
has  north-west  Australia  as  its  type  locality.  Lamarck’s  type  specimen  (T4’  of 
the  Museum  National  d’Historie  Naturelle,  Paris)  is  a fragment  36.5  x 25  mm, 
with  corallites  of  the  same  size  as  G.  pendulus  but,  in  contrast,  they  have  very 
prominent  pali  or  paliform  deltas  which  make  up  about  % the  calice  radius. 

Distribution 

Known  only  from  the  Dampier  Archipelago  and  the  Houtman  Abrolhos  Islands, 
Western  Australia. 

Etymology 

So  named  because  of  the  species’  characteristically  drooping  polyps  and  ten- 
tacles. 
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Additional  material  studied 

Houtman  Abrolhos  Islands  (3  specimens). 


Genus  A/veopom  de  Blainville,  1830 

Alveopora  gigas  sp.  nov. 
Figures  14  and  15 


Holotype 

WAM  166-84;  a column  end  150  mm  long  and  84  mm  thick;  from  near  Rat  Island,  Houtman 
Abrolhos  Islands,  Western  Australia,  on  a very  protected  reef  slope  with  unconsolidated  subs- 
trate at  12  m depth;  collected  by  J.E.N.  Veron  in  1982. 

Diagnosis 

A.  gigas  is  most  similar  to  A.  allingi,  but  is  distinguishable  from  it  in  situ 
by  having  larger  polyps  (the  largest  of  all  Alveopora),  with  white  tips  to  the 
tentacles.  Coralla  of  A.  allingi  are  also  typically  branching  and  its  corallites 
are  smaller  (3. 5-4. 5 mm  diameter)  and  its  septa  relatively  better  developed. 
Only  A.  allingi  coralla  from  deep  water  are  difficult  to  distinguish  from  A.  gigas, 
but  polyps  remain  easily  distinguished  in  situ. 

Description 

Colonies  are  commonly  >1  m diameter.  They  consist  of  short  irregularly 
shaped  blunt-ended  columns  40-90  mm  thick  usually  with  proximal  parts  covered 
with  epitheca. 

Corallites  are  polygonal  4. 3-7. 6 mm  diameter,  this  variation  commonly  occur- 
ring in  adjacent  corallites.  Walls  are  very  thin  and  highly  perforated  and  consist 
of  a palisade  of  vertical  trabeculae  linked  at  irregular  intervals  by  finer  synap- 
ticulae.  Septa  are  not  divisible  into  orders.  In  some  corallites  they  extend  inward 
up  to  V2R,  in  others  they  consist  of  irregular  spines  that  are  scarcely  distinguish- 
able from  the  columella  tangle,  which  is  characteristically  diffuse. 

Living  colonies  have  polyps  which,  when  fully  extended,  are  over  100  mm 
long.  They  have  12  tentacles  which  span  up  to  20  mm.  Individual  tentacles  are 
club-shaped  with  white  tips  and  bases  forming  two  white  concentric  circles 
per  polyp.  The  remaining  parts  of  the  polyp  are  brown  or  greenish-brown.  This 
colour  pattern  is  slightly  variable  among  colonies  but  is  usually  readily  recog- 
nised. 

Habitat  preference  and  growth  form 

Alveopora  gigas  is  very  abundant  at  the  Houtman  Abrolhos  Islands,  especially 
in  protected  lagoons,  but  may  also  occur  on  more  exposed  upper  slopes  as  well 
as  on  the  walls  of  channels  >30  m deep. 

Colonies  in  very  still  water,  irrespective  of  depth,  tend  to  have  more  elongate 
polyps  and  have  corallites  with  the  least  calcified  skeleton  with  poorly  formed 
septa  and  a very  diffuse  columella  tangle. 
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Figure  14  The  holotype  of  Alveopora  gigas.  Figure  15  Corallites  of  the  holotype  of  Alveopora  gigas. 


J.E.N.  Veron 


Remarks 

The  lack  of  conservative  skeletal  features  makes  some  aspects  of  Alveopora 
taxonomy  particularly  difficult.  In  this  case,  coralla  of  A,  gigas  come  close  to  a 
deep-water  ecomorph  of  A,  alUngi  Hoffmeister,  1925  and  particularly  the  type 
specimen  of  A.  mortenseni  Crossland,  1952  from  the  Great  Barrier  Reef.  The 
latter  two  species  were  synonymised  by  Veron  and  Pichon  (1982)  who  (p.  114) 
noted  that  ‘further  work  may  show  (A.  alltngi)  to  be  two  discrete  species,  occu- 
pying different  habitats,  the  mortenseni  form  from  deep  or  turbid  water  or  bio- 
topes exposed  to  currents’.  Despite  these  doubts  and  the  fact  that  A.  alltngi  Aso 
occurs  at  the  Houtman  Abrolhos  Islands,  A,  gigas  is  clearly  a different  species, 
firstly  because  A.  allingi  has  the  same  range  of  variation  at  the  Houtman  Abrolhos 
Islands  as  it  has  on  the  Great  Barrier  Reef  and  also  because  polyps  of  A.  gigas 
are  very  distinctive,  both  in  size  and  colouration,  and  this  species  has  never  been 
observed  anywhere  along  the  east  Australian  coast. 

Distribution 

Known  only  from  the  Houtman  Abrolhos  Islands. 

Etymology 

So  named  because  of  the  size  of  the  species  polyps  and  corallites. 

Additional  material  studied 

Houtman  Abrolhos  Islands  (7  specimens  including  WAM  431-84,  432-84 
433-84). 


Family  Mussidae  Ortmann,  1890 

Genus  Lobophyllia  de  Blainville,  1830 

Lobophyllia  diminuta  sp.  nov. 
Figures  16  and  17 


Holotype 

WAM  167-84;  a piece  of  branching  corallum  154  mm  maximum  width;  from  northern 
Swain  Reefs,  Queensland,  in  a protected  lagoonal  area  on  a reef  back  margin  at  2 m depth; 
collected  by  J.E.N.  Veron  in  1983. 

Diagnosis 

L,  diminuata  most  closely  resembles  L,  hemprichii  (Ehrenberg,  1834)  which 
is  usually  flabello-meandroid  but  which  may  be  monocentric.  In  the  latter  case 
corallites  are  uniformly  spaced  and  have  a mean  diameter  of  35  mm,  about  twice 
that  of  L,  diminuta.  The  latter  also  has  taller  septal  dentations  and  thus  coralla 
are  more  irregular  and  spiny  than  those  of  L.  hemprichii. 
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Figure  16  The  holotype  of  Lobophyllia  diminuta. 


Figure  17  Corallites  of  the  holotype  of  Lobophyllia  diminuta. 
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Description 

Colonies  are  irregular  in  shape  with  short,  irregular  branches.  Corallites  are 
mono-  to  tri-centric,  but  are  never  meandroid.  They  are  circular  to  oval,  up  to 
35  mm  maximum  dimension  (mean  16  mm).  Septa  vary  greatly  in  development 
but  are  seldom  cyclically  arranged.  Primary  septa  are  1.5  mm  thick  and  have  two 
or  three  spine-like  dentations  projecting  up  to  5 mm  above  the  wall  and  two  to 
four  short  dentations  within  the  calice.  The  remaining  septa,  which  are  not 
clearly  arranged  in  orders  are  thinner  and  shorter  with  finer,  more  numerous 
dentations  projecting  towards  the  columella.  All  septa  have  finely  granulated 
sides  and  finely  serrated  margins.  Columellae  are  well  developed,  circular  to  oval, 
up  to  8.5  mm  maximum  dimension.  Costae  are  weakly  developed  except  that 
primary  costae  have  irregular  elongate  spines.  The  epitheca  is  well  developed, 
the  edge  zone  usually  being  <10  mm  wide. 

The  only  living  colonies  observed  were  mottled  orange  and  grey  in  colour. 
Tentacles  were  retracted  during  the  day. 

Remarks 

Lobophyllia  diminuta  has  been  observed  only  in  one  locality  of  the  Swain 
Reefs.  It  is  distinctive  in  situ  and  hence  is  considered  a very  rare  species. 

Distribution 

Known  only  from  the  type  locality  and  a single  specimen  from  Phuket,  western 
Thailand. 

Etymology 

The  name  alludes  to  the  small  size  of  the  corallites  of  this  species. 

Additional  material  studied 

Swain  Reefs  (2  specimens),  Phuket,  Thailand  (1  specimen). 


Genus  Symphyllia  Edwards  and  Haime,  1848 

Symphyllia  wilsoni  sp.  nov. 

Figures  18,  19,  20,  21  and  22 


Holotype 

WAM  168-84;  a sub-circular  flattened  whole  corallum  with  a maximum  dimension  of  114 
mm;  from  Rat  Island,  Houtman  Abrolhos  Islands,  Western  Australia,  on  a horizontal  consoli- 
dated rock  substrate  exposed  to  moderate  wave  action,  at  8 m depth;  collected  by  J.E.N. 
Veron  in  1983. 

The  holotype  shows  the  characters  of  coralla  from  habitats  exposed  to  moderate  wave 
action.  Septa  are  thick,  laminar  linkages  between  centres  are  well  developed  and  some  m.onti- 
cule-like  wall  structures  are  developed. 
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Paratypes 

WAM  169-84;  part  of  a massive  colony.  Maximum  dimension  139  mm;  from  Port  Denison, 
Western  Australia,  in  a rock  crevice,  protected  from  a strong  wave  action  at  9 m depth;  col- 
lected by  J.E.N.  Veron  in  1982. 

This  specimen  is  characteristic  of  coralla  from  moderately  shaded  or  calm-water  habitats. 
Valleys  are  relatively  sinuous,  centres  tend  to  be  indistinct  and  have  trabecular  as  well  as 
laminar  linkages,  septa  are  relatively  thin. 

WAM  170-84;  part  of  a massive  colony.  Maximum  dimension  142  mm;  from  Port  Denison, 
Western  Australia,  under  a rock  overhang,  protected  from  wave  action,  at  12  m depth;  col- 
lected by  J.E.N.  Veron  in  1982. 

This  specimen  is  an  ecomorph  of  S.  wilsoni  from  shaded,  calm-water  habitats.  Valleys  are 
highly  sinuous,  centres  are  indistinct  and  have  trabecular  linkages,  septa  are  thin. 

Diagnosis 

Within  the  Symphyllia,  S.  wilsoni  resembles  only  S.  erythraea  Klunzinger, 
1879  from  the  Red  Sea  and  S.  simplex  Crossland,  1948  from  South  Africa.  The 
former  is  primarily  characterised  by  its  short  valleys  resembling  Symphyllia  cf. 
recta  ecomorph  hemispherica  (Veron  and  Pichon,  1980:  280);  the  latter  is  mono- 
centric (possibly  dca  Acanthastrea)  with  calices  up  to  40  mm  diameter. 

Description 

Colonies  are  massive  or  submassive  and  flattened,  with  entire  margins,  usually 
<0.5  m diameter. 

Valleys  are  very  irregular  in  length  and  shape  and  may  be  monocentric  to 
irregularly  meandroid,  this  variation  sometimes  occurring  in  the  one  corallum. 
Valleys  seldom  exceed  13  mm  diameter.  Walls  are  uneven,  irregular  in  shape  and 
may  form  monticule-like  structures.  Columellae  are  well  developed,  1. 1-4.1  mm 
diameter,  compact  and  spongy  and  are  connected  by  laminar  or  trabecular  link- 
ages. In  some  coralla  the  columella  is  sub-continuous  and  linkages  may  be  partly 
fused.  Septa  are  equal  or  sub-equal,  irregularly  exsert,  sometimes  with  a weakly 
developed  ambulacra!  groove.  Septal  dentations  are  similar  in  appearance  to  those 
of  Acanthastrea.  There  are  10-13  septa  per  centimetre.  In  most  coralla,  enlarged 
septa  occur  at  irregular  intervals  and  these  are  usually  fused  with  thickened 
laminar  linkages.  The  epitheca  is  usually  well  developed. 

Living  colonies  have  fleshy  polyps  with  deep  ambulacral  grooves.  They  have  a 
wide  range  of  mottled  colours,  green,  grey,  purple  and  brown  being  the  most 
common.  Polyps  are  extended  only  at  night. 

Habitat  preference  and  growth  form 

Symphyllia  wilsoni  commonly  occurs  in  shallow  coastal  localities,  south  to 
Geographe  Bay,  which  are  characterised  by  rock  substrate  covered  with  kelp 
and  exposed  to  wave  swell.  Colonies  are  usually  found  in  crevices  or  hollows 
and  have  well  calcified  skeletons  with  relatively  thick  septa,  some  of  which  are 
greatly  thickened  and  fused  with  thickened  columella  laminar  linkages.  These 
coralla  usually  have  well  developed  monticule-like  wall  structures.  Symphyllia 
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Figure  20  Paratype  WAM  169-84  of  Symphyllia  wilsoni. 

Figure  21  Valleys  of  paratype  WAM  169-84  of  Symphyllia  wilsoni. 

Figure  22  Valleys  of  paratype  WAM  170-84  of  Symphyllia  wilsoni  showing  extreme  deve- 
lopment of  trabecular  linkages  and  near  obliteration  of  columella  centres. 
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wilsoni  has  also  been  reported  from  Geographe  Bay,  15-20  m depth,  where  algae 
are  small  and  sparce. 

The  species  is  also  common  in  reefal  habitats  of  the  Houtman  Abrolhos  Islands 
which  are  not  exposed  to  strong  wave  swell  and  where  corals  are  generally  domi- 
nant over  kelp.  Living  colonies  are  similar  in  appearance  to  those  from  coastal 
localities  but  usually  have  less  calcified  coralla. 

Coralla  from  protected  environments  (Figures  21  and  22)  have  relatively  thin 
septa,  laminar  linkages  between  centres  and  in  extreme  conditions  have  indis- 
tinct columella  centres. 

Remarks 

Coralla  of  this  species  superficially  appear  to  be  more  faviid-like  than  mussid- 
like,  with  closest  affinities  to  Platygyra  or  Oulophyllia.  Septal  dentations,  how- 
evei,  are  mussid  and  its  inclusion  in  the  Mussidae  is  strongly  supported  by  the 
thick,  fleshy  appearance  of  the  living  polyps.  This  situation  is  similar  to  that  of 
AccLuthcLStTed  echitidtd  (Dana,  1846)  which  also  has  faviid-like  coralla  except 
for  its  mussid  septal  dentations.  Acdnthdstred  echindtd,  likewise,  has  fleshy 
mussid-like  polyps. 

Distribution 

Known  only  from  Houtman  Abrolhos  and  Rottnest  Islands  and  coastal  loca- 
lities between  Shark  Bay  and  Geographe  Bay. 

Etymology 

Named  after  Dr  Barry  Wilson,  formerly  of  the  Western  Australian  Museum  who 
originally  collected  this  species. 

Additional  material  studied 

Off  Ludlow,  Geographe  Bay  (WAM  57-59),  Eagle  Bay,  Cape  Naturaliste  (WAM 
51-59),  Port  Denison  (2  specimens),  Port  Gregory  (2  specimens  including  WAM 
515-84),  Houtman  Abrolhos  Islands  (3  specimens  WAM  179-78,  516-84  and 
521-84),  Shark  Bay  (WAM  393-81,  396-81). 


Genus  Australomussa  gen.  nov. 

Type  Species 

Australomussa  rowleyensis  (this  study).  This  genus  is  monospecific.  Its  characters  are  there- 
fore those  of  A.  rowleyensis. 

Austalomussa  rowleyensis  sp.  nov. 

Figures  23,  24  and  25 

Holotype 

WAM  171-84;  a distorted,  oval-shaped,  flattened  whole  corallum  with  a maximum  dimension 
of  256  mm;  from  Legendre  Island,  Dampier  Archipelago,  Western  Australia,  at  the  base  of  a 
fringing  reef  with  a nearly  vertical  slope,  at  1 7 m depth;  collected  by  J.E.N.  Veron  in  1983. 
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This  corallum  has  the  characteristic  features  of  the  genus  well  developed.  Valleys  are  short 
and  septo-costae  well  developed. 

Paratypes 

WAM  172-84;  part  of  a flat  corallum.  Maximum  dimension  240  mm;  from  Mermaid  Reef, 
Rowley  Shoals,  Western  Australia,  in  a protected,  clear,  reef  lagoon  with  an  undulating  sand 
and  rubble  substrate  at  9 m depth;  collected  by  J.E.N.  Veron  in  1982. 

This  specimen  is  an  ecomorph  associated  with  a lagoonal  environment.  It  has  Scolymia 
vitiensts~\ike  septo-costae  up  to  2.4  mm  thick.  Corallites  are  shallow. 

WAM  183-84;  a flattened  whole  corallum  with  a maximum  dimension  of  167  mm;  from 
Phuket  Peninsula,  western  Thailand  on  a substrate  of  steeply  sloping  rock  with  soft  sediment 
and  turbid  water  at  18  m depth;  collected  by  J.E.N.  Veron  in  1984. 

This  corallum  has  a large  central  corallite  encircled  by  secondary  centres  produced  by 
extratentacular  budding.  The  flattened  corallum  perimeter  with  shallow  peripheral  corallites 
is  characteristic  of  colonies  from  deep  or  turbid-water  environments. 


Diagnosis 

Australomussa  shows  little  resemblances  to  any  other  genus.  Its  closest  affi- 
nities appear  to  be  with  Symphyllia  and  Scolymia.  It  primarily  differs  from 
Symphyllia  in  having  an  initial  central  corallite  which  buds  daughter  corallites 
extratentacularly,  in  lacking  meandering  valleys  (which  some  Symphyllia  eco- 
morphs  also  lack)  and  in  having  widely  separated  series  of  centres  without  a 
true  common  wall  between  them. 

Description 

Colonies  are  flattened  or  helmet-  or  dome-shaped. 

Centres  are  grouped  in  short,  usually  concentric  series  forming  irregular  shallow 
valleys  in  the  corallum  surface.  Valleys  are  8-20  mm  wide  and  are  separated  by 
very  thick  walls.  Columellae  are  well  developed,  spongy,  and  0. 3-1.1  mm  diameter. 
Those  in  a series  are  joined  by  laminar  or  trabecular  linkages  which  may  become 
highly  fused  and  up  to  3 mm  thick. 

Septo-costae  either  radiate  from  corallite  centres  or  are  nearly  parallel  when 
running  perpendicular  to  concentric  series  of  centres.  The  former  case  is  seen  in 
juvenile  colonies  which  have  central  corallites  or  a group  of  plocoid  corallites 
each  resembling  a central  corallite.  Septo-costae  are  arranged  in  up  to  four  in- 
distinct orders,  all  of  which  become  equal  over  the  corallite  wall.  The  latter  case 
is  seen  in  most  large  coralla  (except  for  the  central  corallite  which  often  remains 
distinguishable).  In  both  cases  septo-costae  between  corallites  are  0. 7-3.0  mm 
thick,  and  taper  towards  the  columella  centres.  Thin  septo-costae  have  tall  tri- 
angular or  pointed  dentations  and  these  get  shorter  and  bead-like  as  septo-costae 
get  thicker.  Septo-costae  are  sepai’ated  by  blistery  exothecal  dissepiments.  The 
epitheca  is  well  developed  only  in  coralla  with  thick  septo-costae. 

Juvenile  coralla  usually  consist  of  a central  corallite  surrounded  by  one  or  more 
concentric  rows  of  extratentacularly  budded  daughter  corallites.  These  colonies 
seldom  resemble  adult  ones,  in  general  appearance. 
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Figure  23  Holotype  of  Australomussa  rowleyensis. 


Figure  24  Paratype  WAM  172-84  of  Australomussa  rowleyensis  from  the  Rowley 
Shoals  showing  shallow  valleys  with  thick  septo-costae. 
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Figure  25  Paratype  WAM  173-84  of  Australomussa  rowleyensis  from  Phuket,  Thailand 
showing  a large  central  corallite  and  secondary  centres  produced  by  extra-ten- 
tacular  budding. 


Living  colonies  from  Australia  are  blue-grey  or  brown  except  for  those  from 
the  Rowley  Shoals  which  were  green  with  dark  grey  centres.  The  same  species 
from  western  Thailand  is  usually  very  colourful,  red,  blue  and  green  colonies 
being  the  most  common. 

Skeletal  variation 

The  main  skeletal  variation  in  the  species  (both  mature  and  juvenile  coralla) 
is  in  the  degree  of  thickening  of  the  septo-costae.  The  greatest  degree  of  thickening 
found  in  the  present  series  is  in  coralla  from  lagoonal  environments,  especially 
those  from  the  Rowley  Shoals.  In  this  respect  Australomussa  has  a similar  res- 
ponse to  environmental  conditions  as  Scolymia  vitiensis  Brliggemann,  1877. 

Remarks 

Superficially  Australomussa  bears  less  resemblance  to  Scolymia  than  Symphyllia 
but  its  closest  affinities  are  probably  with  the  former.  Both  genera  exhibit  intra- 
and  extra-tentacular  budding,  especially  S.  vitiensis  (see  Veron  and  Pichon,  1980: 
240),  they  have  similar  septo-costae  that  exhibit  similar  environmentally  induced 
variation,  and  they  have  a similar  lack  of  clearly  defined  valley  walls. 
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Distribution 

Known  only  from  Western  Australia  (Rowley  Shoals,  Dampier  Archipelago 
and  the  Houtman  Abrolhos  Islands)  and  western  Thailand  including  the  Mergui 
Archipelago,  Thailand,  where  it  may  be  very  abundant. 

Etymology 

The  genus  is  so  named  because  it  was  first  recognised  in  Australian  waters. 
The  species  is  named  after  the  Rowley  Shoals  where  it  was  first  recognised. 

Additional  material  studied 

Houtman  Abrolhos  Islands  (1  specimen),  Dampier  Archipelago  (7  specimens 
including  WAM  513-84,  514-84),  Rowley  Shoals  (4  specimens  including  WAM 
512-84),  Phuket,  Thailand  (4  specimens). 


Family  Merulinidae  Verrill,  1866 
Genus  Hydnophora  Fischer  de  Waldheim,  1807 

Although  Hydnophora  is  a readily  recognised  genus  primarily  characterised  by 
the  presence  of  conical  collines  (referred  to  as  monticules  or  hydnae)  it  has  had 
a history  of  confusion  with  Merulina  and  Clavarina  of  the  Merulinidae.  Thus,  for 
example,  Merulina  laxa  Dana,  184:6,  Merulina  prolifera  Quelch,  1886  ^ndClavarina 
composita  Rehberg,  1892  are  all  synonyms  of  Merulina  (=  Hydnophora)  rigida 
Dana,  1846  {WcronetaL  1977:  124). 

Despite  this  confusion,  Hydnophora  has  been  placed,  by  the  authors  of  this 
century,  in  the  Faviidae  while  Merulina  and  Clavarina  have  been  placed  in  the 
Merulinidae  (except  perhaps  by  Matthai  [1924,  1928j  who  placed  these  genera 
together  but  did  not  group  genera  into  families).  This  situation  has  been  revised 
in  the  present  study  in  the  light  of  the  structural  characteristics  and  growth  form 
variation  oi  Hydnophora  pilosa. 

Hydnophora  is  placed  in  the  Merulinidae  for  the  following  reasons: 

1.  Both  Merulina  ampliata  (Ellis  and  Solander,  1786)  and  Hydnophora  pilosa 
have,  basically,  the  same  growth  forms  and  range  of  growth  form  variation, 
consisting  of  thin  explanate  plates  in  some  combination  with  irregular  up- 
right branches. 

2.  The  extended  polyps  of  Scapophyllia  cylindrica  (Edwards  and  Haime,  1848) 
and  H.  pilosa  are  very  similar. 

3.  Thin  explanate  plates  of  M.  amphata^  S.  cylindrica,  H.  pilosa  and  H.  exesa 
(Pallas,  1766)  have  similar  skeletal  structures  and  differ  primarily  in  the  degree 
to  which  valleys  diverge. 
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4.  Branches  of  Hydnophora  species,  notably  H.  rigida  and  H.  pilosa,  have  fine 
monticules  that  are  frequently  aligned  down  their  sides  forming  ridges  which 
are  similar  to  the  ridges  of  finely-branched  M.  ampliata. 

5.  ‘The  general  appearance  of  H.  rigida  is  similar  to  that  of  Paraclavarina  triangu- 
laris (Veron  and  Pichon,  1980)  (see  page  000)  and  there  is  close  similarity 
between  the  star-shaped  centres  at  the  base  of  C.  triangularis  branches  and 
the  flattened  monticules  at  the  base  of  H.  rigida  branches.  The  branch  ends 
of  both  species,  likewise,  show  similar  septal  and  columella  structures’  (Veron 
et  al.  1977). 

Wells  (1956)  gives  ‘septa  formed  by  one  fan  system  of  simple  trabeculae, 
commonly  with  small  inner  fan  system’  as  a diagnostic  character  of  Subfamily 
Faviinae  of  Family  Faviidae  (the  subfamily  wliich  has  traditionally  included 
Hydnophora),  and  ‘septa  of  one  fan  system  of  compound  trabeculae  . . .’  as  a 
diagnostic  character  of  Family  Merulinidae.  The  significance  of  this  difference 
for  Hydnophora  has  not  been  examined  in  the  present  study,  but  could  be  raised 
as  an  objection  to  including  Hydnophora  in  the  Merulinidae. 

Hydnophora  pilosa  sp.  nov. 

Figures  2d,  21  and  28 


Holotype 

WAM  174-84;  a complete  colony  with  an  encrusting  base  and  a cluster  of  short  branches. 
Maximum  dimension  198  mm;  from  Elizabeth  Reef,  eastern  Australia  on  a flat  consolidated 
substrate  exposed  to  moderate  wave  action  at  6 m depth;  collected  by  J.E.N.  Veron  in  1982. 
This  corallum  shows  laminar  and  subarborescent  growth  forms. 

Paratypes 

WAM  175-84;  a flat  laminary  plate  139  mm  maximum  dimension;  from  Beacon  Island, 
Houtman  Abroihos  Islands,  Western  Australia,  on  a lower  reef  slope  with  a substrate  of  un- 
consolidated rubble  at  28  m depth;  collected  by  J.E.N.  Veron  in  1982. 

This  corallum  is  a flat  explanate  plate.  In  general  appearance  it  is  MerulinaAik.^  but  valleys 
do  not  converge. 

WAM  176-84;  an  arborescent  corallum  129  mm  high;  from  Legendre  Island,  Dampier  Archi- 
pelago, Western  Australia,  on  horizontal  solid  substrate,  clear  water  and  at  12  m depth;  col- 
lected by  J.E.N.  Veron  in  1983. 

This  corallum  is  an  arborescent  part  of  a colony  that  had  been  arborescent  and  laminar  com- 
ponents. 

Diagnosis 

Within  Hydnophora,  H.  pilosa  most  closely  resembles  H.  rigida  and  H.  exesa. 
In  situ  it  is  usually  distinguished  from  both  these  species  by  having  polyps  ex- 
tended during  the  day.  Coralla  of  H.  rigida  are  readily  distinguished  by  always 
being  fully  arborescent.  Individual  branches  of  both  species  are,  however,  indis- 
tinguishable. Coralla  of  H.  exesa  have  thicker  bases,  columns  or  branches,  and 
have  larger  monticules  which  are  seldom  arranged  in  rows.  All  skeletal  characters 
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Figure  26  Holotype  of  Hydnophora  pilosa  from  Elizabeth  Reef. 


Figure  27  Paratype  WAM  175-84  of  Hydnophora  pilosa.  The  corallum,  from  the  Houtman 
Abrolhos  Islands,  is  a flat  explanate  plate. 
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Figure  28  Paratype  WAM  176-84  of  Hydnophora  pilosa.  The  corallum,  from  Dampier  Archi- 
pelago, is  arborescent. 
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including  the  septa  are  coarser  in  H,  exesa.  This  difference  is  readily  seen  in 
coralla  taken  from  the  same  habitat  but  may  not  be  clear  in  coralla  from  different 
habitats. 

Description 

Colonies  have  encrusting  laminar  or  sub-massive  bases  with  short  columns  or 
branches.  Some  colonies  are  almost  devoid  of  branches  while  others  have  fre- 
quently dividing  branches,  10-25  mm  diameter,  of  a wide  range  of  shapes  and 
sizes.  These  branches  may  be  flattened  along  their  whole  length  and  are  always 
flattened  towards  their  tips. 

Monticules,  septa  and  columella  have  structures  identical  to  those  of  H.  rigida 
(see  Veron  et  al.  1977:  127).  Monticules  are  fine  and  are  usually  aligned  forming 
ridges  down  branches  and  across  encrusting  bases  in  a A/^rw/ma-like  manner.  Only 
on  sturdy  branches  are  conical  monticules  developed  and  these  are  separated  by 
spongy  columellae  which  may  be  continuous  between  monticules. 

Living  colonies  are  very  distinctive,  as  polyps  have  elongate  tentacles  extended 
day  and  night.  The  tentacles  are  terete,  of  uniform  length  and  are  arranged  in 
neat  rows.  They  are  dark  brown  or  blue-grey  and  have  white  tips.  (They  are  very 
similar  to  those  of  Scapopyllia  cylindrica). 

Distribution 

Off  eastern  Australia,  occurs  only  on  Elizabeth  and  Middleton  Reefs.  Known 
to  occur  along  the  west  coast  from  the  Houtman  Abrolhos  Islands  north  to 
Dampier  Archipelago  including  Shark  Bay,  and  the  Ningaloo  Reef  Tract. 

Etymology 

Name  alludes  to  the  hairy  appearance  of  the  living  colony  with  tentacles 
extended  during  the  day. 

Additional  material  studied 

Elizabeth  reef  (WAM  518-84,  519-84),  Middleton  Reef  (WAM  520-84),  Nin- 
galoo Reef  Tract,  North  West  Cape  (WAM  336-77),  Dampier  Archipelago  (2 
specimens  including  WAM  517-84). 


Paraclavarina  gen.  nov. 


Type  Species 

Clavarina  triangularis  Veron  and  Pichon,  1980. 

Diagnosis 

Paraclavarina  is  like  Merulina  except  that  it  is  ramose  without  any  develop- 
ment of  laminae.  It  is  the  only  fully  ramose  genus  in  the  Merulinidae. 
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Description 

The  description  of  Clavarina  triangularis  by  Veron  and  Pichon  (1980)  is  re- 
peated below. 

'Colonies,  which  frequently  exceed  1 m diameter,  resemble  those  of  Hydno- 
phora  rigida  in  consisting  entirely  of  a network  pf  anastomosing  branches  without 
any  plate-like  or  foliaceous  basal  attachment  (Figs.  765,  766).  Some  colonies 
have  lax,  open  branching,  while  others  are  compact  and  bushy.  Old  branches 
may  be  up  to  1.5  cm  thick;  most  average  1 cm  except  towards  the  tips  where  they 
taper.  All  branches  are  basically  triangular  in  section  and  have  three  series  of 
centres,  one  on  each  side,  with  the  angles  being  the  common  walls.  On  most 
branches  the  series  of  centres  are  straight  and  divide  only  when  the  branch  divides. 
Thicker  branches  may  have  more  irregular  series  with  frequent  divisions  not  asso- 
ciated with  sub-branches  and  branch  sections  may  be  more  circular  than  triangular. 
Branch  tips  (Figs.  381,  382)  are  three-pointed  star-shaped  in  section,  with  the 
centres  lying  along  the  valleys  and  the  walls  forming  the  points.  Septa  are  in  two 
alternating  orders.  First  order  septa  are  slightly  exsert,  either  adjoined  over  the 
wall  or,  more  usually,  separated  by  a groove.  They  increase  in  thickness  towards 
the  ‘valley’  axes  and  most  curve  towards  the  nearest  centre.  Their  inner  margins, 
which  are  mostly  vertical,  may  have  large  dentations.  However,  most  skeletal 
structures  at  the  centres  and  along  the  valley  axes  are  fused  together  so  that 
the  centres  are  star-shaped,  consisting  of  5-10  thick,  radiating  septa  with  fused 
inner  margins  and  deep  inter-septal  loculi  (Fig.  383).  Second  order  septa  are 
short  and  usually  thinner  than  those  of  the  first  order.  All  septa  are  dentate, 
those  of  the  first  order  usually  more  so  than  those  of  the  second.  Centres  are 
linked  by  a single,  sometimes  very  thick,  laminar  plate,  which  itself  is  fused  to 
adjacent  septa.  There  are  no  clearly  defined  calices  and  valleys  are  often  very 
superficial.  Columellae  may  be  trabecular  or  spongy,  but  are  only  distinguish- 
able as  such  near  branch  tips. 

Individual  centres  and  the  perimeter  of  oral  discs  are  clearly  defined  in  living 
coralla.  When  polyps  are  expanded  at  night,  fine,  elongate  tentacles  usually 
occupy  most  of  the  space  between  the  branches.  Colonies  are  pale  yellow  or 
cream. 

Skeletal  variation 

Large  colonies  usually  have  compact,  frequently  anastomosing  branches  giving 
the  colony  a bushy  appearance.  Such  colonies  are  readily  broken  by  wave  action 
and  daughter  colonies,  growing  from  scattered  fragments,  frequently  have  irre- 
gular shapes.  However,  most  of  the  species  variation  in  skeletal  structure  can 
frequently  be  found  in  the  one  corallum  or  branch.  Older  parts  of  branches 
are  usually  heavily  calcified  with  valleys  indistinguishable  and  centres  distinguished 
only  as  star-like  radiating  septa  as  described  above.  Valleys  become  more  apparent 
towards  the  branch  tips  where  septal  dentations  become  tracecular  and  the 
elements  of  spongy  collumellae  discernible.’ 
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Remarks 

Merulina  scabricula  Dana,  1846  is  the  type  species  of  Clavarina  Verrill,  1964, 
the  genus  to  which  C.  triangularis  was  assigned  by  Veron  and  Pichon  (1980)! 
Two  species  were  included  by  them  in  Clavarina:  C.  scabricula  and  C.  triangularis 
with  the  suggestion  that  Merulina  togianensis  Umbgrove,  1940  was  a probable 
synonym  oi  scabricula. 

Umbgrove  (1940)  and  Chevalier  (1975)  discussed  the  relationships  between 
C.  scabricula  and  Merulina  ampliata  (Ellis  and  Solander,  1786)  and  both  con- 
cluded that  these  species  belonged  to  the  same  genus,  Merulina.  However,  the 
name  Clavarina  was  revived  by  Veron  and  Pichon,  1980  for  triangularis  which 
appeared  to  have  close  affinities  with  Dana’s  holotype  of  scabricula,  but  could 
not  be  included  in  Merulina,  mainly  because  it  is  entirely  ramose,  lacking  the 
encrusting  base  ol  Merulina  species.  ‘Without  the  present  species  (C.  triayigularis), 
there  would  appear  little  reason  for  maintaining  Clavarina  separate  from  Merulina, 
and  most  authors  have  not  done  so.  However,  as  C.  triangularis  can  hardly  be 
placed  in  Merulina  and  as  it  does  have  clear  affinities  with  C.  scabricula,  the 
authors  propose  to  revive  the  genus  Clavarina  rather  than  create  a new  genus  for 
triangularis'  on  and  Pichon  1980:  227). 

Since  that  time,  two  species  of  Merulina  have  been  studied  by  the  author  at 
Phuket  and  the  Mergui  Archipelago,  Thailand  and  at  Scott  Reef,  north-western 
Australia,  where  both  are  common  and  occur  together.  These  species  are  clearly 
M.  ampliata  and  M.  scabricula,  skeletal  details  of  the  latter  being  virtually  identical 
to  Dana’s  holotype  (USNM  165).  These  studies  support  the  original  conclusion  of 
Umbgrove  (1940)  and  Chevalier  (1975)  that  these  are  similar,  but  distinct,  species 
oi  Merulina,  neither  of  which  is  close  to  triangularis. 

Clavarina  triangularis  is  therefore  transferred  to  the  new  genus  Paraclavarina. 
As  far  as  is  known,  this  genus  is  monospecific. 

Additional  material  studied 

Elizabeth  Reef  (1  specimen),  Middleton  Reef  (2  specimens),  Ningaloo  Reef 
Tract,  North  West  Cape  (1  specimen),  Dampier  Archipelago  (2  specimens). 


Acknowledgements 

The  author  gratefully  acknowledges  the  continuing  assistance  of  Ms  Loisette 
Marsh  in  all  aspects  of  this  study.  Hospitality  and  field  assistance  was  also  provided 
by  other  staff  of  the  Western  Australian  Museum,  especially  Mr  Clay  Bryce, 
Ms  Shirley  Slack-Smith,  Dr  Ric  How  and  Dr  Paddy  Berry.  The  author  also  thanks 
Dr  Graham  Chittleborough  and  Mr  Chris  Simpson  of  the  Western  Australian 
Department  of  Conservation  and  Environment,  Dr  Bruce  Hatcher  of  the  CSIRO, 
and  also  the  Australian  Institute  of  Marine  Science  for  providing  funding  and  field 
support. 


181 


New  Australian  Scleractinia 


Type  specimens  were  loaned  to  the  author  by  Dr  Paul  Cornelius  of  the  British 
Museum  (Natural  History)  and  Dr  Frederick  Bayer  of  the  United  States  National 
Museum. 

Photographs  were  taken  by  Mr  Les  Brady  and  electron-micrographs  by  Mr  Ed 
Lovell,  both  of  the  Australian  Institute  of  Marine  Science. 


References 

Bernard,  H.M.  (1897).  Montipora.  The  genus  Anacropora.  Cat.  Madreporarian  Corals.  Br.  Mus. 
(Nat.  Hist.)  3:  1-192. 

Blainville,  H.M.  de  (1830).  Zoophytes.  In  'Dictionnaire  des  Sciences  naturelles\  Paris.  60: 
295-364. 

Briiggemann,  F.  (1877).  Notes  on  the  stony  corals  in  the  British  Museum.  Ann.  Mag.  Nat. 
Hist.  19  (4):  415-421. 

Chevalier,  J.P.  (1975).  Les  scleractiniaires  de  la  melanesie  francaise  (Nouvelle-Caledonie,  lies 
Chesterfield,  lies  Loyaute,  Nouvelles-Hebrides),  Leme  Partie.  Exped.  Recifs  Coralliens 
Nouvelle-Caledonie^  Fond.  Singer-Polignac,  Paris.  7:  5-407,  pi.  1-42. 

Crossland,  C.  (1948).  Reef  corals  of  the  South  African  Coast.  Ann.  Natal.  Mus.  11  (2):  169- 
205. 

Crossland,  C.  (1952).  Madreporaria,  Hydrocoralhnae,  Heliopora  and  Tubipora.  Sci.  Rep.  Great 
Barrier  Reef  Exped.  1928-29.  Br.  Mus.  (Nat.  Hist.)  6 (3):  85-257. 

Dana,J.D.  (1846-1849).  Zoophytes.  U.S.  Exploring  Exped.  1838-1842.  7:  1-740. 

Edwards,  H.  Milne  and  Haime,  J.  (1848).  Note  sur  la  classification  de  la  deuxieme  tribu  de  la 
famille  des  Astreides.  C.R.  Hebd.  Seances  Acad.  Sci.  27  (20):  490-497). 

Edwards,  H.  Milne  and  Haime,  J.  (1851).  Recherches  sue  les  polypiers.  Mem.  7,  Monographie 
des  Poritides.  Ann.  Sci.  Nat.  Zool.  3e  Ser.  16:  21-70. 

Edwards,  H.  Milne  and  Haime,  J.  (1860).  Histoire  naturelle  des  Coralliaires.  Paris.  1-560. 

Ehrenberg,  C.G.  (1934).  Beitrage  zue  physiologischen  Kenntniss  der  Corallenthiere  im  All- 
gemeinen  und  besanders  des  Rothen  Meeres.  Abh.  Akad.  Wiss:  D.D.R.  1832:  250-380. 

Ellis,  J.  and  Solander,  D.  (1786).  The  natural  history  of  many  curious  and  uncommon  zoo- 
phytes. London.  1:  1-208. 

Fischer,  Waldheim  de  (1807).  Description  du  Museum  Demidoff.  Moscow.  3:  295-296. 

Forskal,  P.  (1775).  Descriptions  Animalium,  Avium,  Amphibiorum,  Piscium,  Insectorum, 
Vermium  que  in  intinere  orientali  observavit  Petrus  Forskal.  IV  Corallia.  Hauniae.  131- 
139. 

Gray,  J.E.  (1842).  Pocilloporidae  in  ‘Synopsis  Br.  Mus.’  (44th  ed.). 

Hoffmeister,  J.E.  (1925).  Some  corals  from  American  Samoa  and  the  Fiji  Islands.  Pap.  Dep. 
Mar.  Biol.  Carnegie  Inst.  Wash.  (Publ.  343)  22:  1-90. 

Klunzinger,  C.B.  (1879).  Die  Korallenthiere  des  Rothen  Meeres.  Gutmann,  Berlin.  2:  1-88, 
3:  1-100. 

Lamarck,  J.B.P.  de  (1816).  Histoire  naturelle  des  animaux  sans  vertebres.  Paris.  2:  1-568. 

Lamberts,  A.E.  (1980).  Two  new  species  of  Astreopora  (Cnidaria,  Anthozoa,  Scleractinia) 
from  the  Mid-Pacific.  Pacific  Sci.  34  (3):  261-267. 

Lamberts,  A.E.  (1982).  The  reef  coral  Astreopora  (Anthozoa,  Scleractinia,  Astrocoeniidae) : 
a revision  of  the  taxonomy  and  description  of  a new  species.  Pacific  Sci.  39  (1):  83-105. 

Link,  H.T.  (1807).  Beischreibung  der  Naturalien-Sammlungen  der  Universitat  zu  Rostock 
3:  161-165. 

Matthai,  G.  (1924).  Report  of  the  Madreporarian  corals  in  the  collection  of  the  Indian  Mu- 
seum, Calcutta.  Mem.  Indian  Mus.  8:  1-59. 


182 


J.E.N.  Veron 


Matthai,  G.  (1928).  A monograph  of  the  recent  meandroid  Astraeidae.  Cat.  Madreporarian 
Corals.  Br.  Mus.  (Nat.  Hist.).  7:  1-288. 

Oken,  L.  (1815).  Lehrbuch  der  Naturgeschichte.  Ill  Zoologie.  Schmid,  Leipzig,  Jena.  1:  59- 

Ortmann,  A.  (1890).  Die  Morphologic  des  Skeletts  dere  Steinkorallen  in  Beziehung  zue  Kolo- 
niebildung.  Z.  Wiss.  Zool.  50:  278-316. 

Pallas,  P.S.  (1766).  Elenchus  Zoophytorum.  Den  Haag.  1-451. 

Quelch,  J.J.  (1886).  Report  on  the  reef-corals  collected  by  H.M.S.  Challenger  during  the  years 
1873-76.  Rep.  Sci.  Results  Voyage  H.M.S.  Challenger  Zool.  16  (3):  1-203. 

Rehberg,  H.  (1892).  Neue  und  wenig  bekannte  Korallen.  Abh.  Naturwiss.  Ver.  Hamburg  12' 
1-50. 

Umbgrove,  J.H.F.  (1940).  Madreporaria  from  the  Togian  reefs  (Gulf  of  Tomini,  North-Celebes). 
Zool.  Meded.  Rijksmus.  Nat.  Hist.  Leiden.  22:  265-310,  pi.  21.35. 

Vaughan,  T.W.  (1907).  Some  madreporarian  corals  from  French  Somaliland,  East  Africa, 
collected  by  Dr  Charles  Gravier.  Proc.  U.S.  Natl.  Mus.  32  (1526):  249-265. 

Vaughan,  T.W.  (1918).  Some  shoal-water  corals  from  Murray  Islands,  Cocos-Keeling  Islands  and 
Fanning  Island.  Pap.  Dep.  Mar.  Biol.  Carnegie  Inst.  Wash.  9 (Publ.  213):  51-234. 

Veron,  J.E.N.  and  Pichon,  M.  (1976).  Scleractinia  of  eastern  Australia.  I Families  Thamnas- 
teriidae,  Astrocoeniidae,  Pocilloporidae.  Aust.  Inst.  Mar.  Sci.  Monogr.  Ser.  1:  1-86. 

Veron,  J.E.N.  and  Pichon,  M.  (1980).  Scleractinia  of  eastern  Australia.  Ill  Families  Agaxi- 
ciidae,  Siderastreidae,  Fungiidae,  Oculinidae,  Merulinidae,  Mussidae,  Pectiniidae,  Cary- 
ophyllidae,  Dendrophyllidae.  Aust.  Inst.  Mar.  Sci.  Monogr.  Ser.  4:  1-422. 

Veron,  J.E.N.  and  Pichon,  M,  (1982).  Scleractinia  of  eastern  Australia.  IV  Family  Poritidae. 
Aust.  Inst.  Mar.  Sci.  Monogr.  Ser.  5:  1-159. 

Veron,  J.E.N.,  Pichon,  M.  and  Wijsman-Best,  M.  (1977).  Scleractinia  of  eastern  Australia. 
II  Families  Faviidae,  Trachyphylliidae.  Aust.  Inst.  Mar.  Sci.  Monogr.  Ser.  3:  1-233. 

Veron,  J.E.N.  and  Wallace,  C.  (1984).  Scleractinia  of  eastern  Australia.  V Family  Acropori- 
dae.  Aust.  Inst.  Mar,  Sci.  Monogr.  Ser.  6 (in  press). 

Verrill,  A.E.  (1866).  Synopsis  of  the  polyps  and  corals  of  the  North  Pacific  Exploring  Expe- 
dition, 1853-1856,  with  descriptions  of  some  additional  species  from  the  West  Coast  of 
North  America.  Ill  Madreporaria.  Comm.  Essex  Inst.  Salem.  5,  6. 

Verrill,  A.E.  (1902).  Notes  on  corals  of  the  genus  Acropora  (Madrepora  Lam.)  with  new  des- 
criptions and  figures  of  types,  and  of  several  new  species.  Trans.  Connecticut  Acad.  Arts 
Sci.  11:  207-266. 

Wells,  J.W.  (1956).  Scleractinia.  In  Moore,  R.C.  ‘Treatise  on  Invertebrate  Palaeontology.  Co= 
elenterata’,  Univ.  Kansas  Press,  F.,  F328-F440. 


Received  28  March  1984 


Accepted  9 May  1984 


Published  2 April  1985 


183 


RECORDS  of  the 

Western  Austtalicin  Museum 

Volume  12,  Part  2. 

1985 


Rec.  West.  Aust.  Mus.  1985,  12  (2):  185-191 


A New  Genus  and  Species  of  Plesiopid  Fish  from  Western  Australia  and  the 

Central-south  Pacific  Ocean 


Gerald  R.  Allen*  and  John  E.  Randallt 


Abstract 


Sleeneichlhvs plesiopsus  is  described  as  a new  genus  and  species  on  the  basis  of  12  speciints^j^iy^cletj^  ^ 
between  1974  and  1983  at  Rowley  Shoals  (off  north-western  Australia  in  the  eastern  Indian  , 

Fiji  Islands,  and  American  Samoa.  Fhe  species  is  distinct  from  other  members  of  the  family 
Plesiopidae  in  the  possession  of  nine  dorsal  spines,  a single  tubed  lateral-line  scale,  and  by  the 
absence  of  palatine  teeth.  The  new  genus  is  most  closely  allied  to  Plesiops. 


Introduction 


Rowley  Shoals,  lying  approximately  320  kilometres  west  of  Broome,  Western  Australia  have 
been  the  focus  of  two  biological  expeditions  from  the  Western  Australian  Museum.  The 
Shoals  are  of  special  interest  because  of  their  isolated  offshore  position,  diverse  physiogra- 
phy, and  huge  tidal  range  which  exceeds  five  metres.  They  consist  of  three  roughly  circular 
atolls,  with  diameters  of  about  eight  to  16  kilometres.  The  atolls  are  separated  trom  each 
other  by  about  26  to  37  kilometres  of  deep  oceanic  water.  Each  has  a vast  central  lagoon  and 
extensive  reef  flats  which  are  largely  exposed  during  low  spring  tides.  In  July  1982,  the  senior 
author  accompanied  a biological  team  which  mainly  investigated  corals,  echinoderms, 
molluscs,  crustaceans,  and  fishes.  Another  two-week  visit  was  made  by  the  senior  author  in 
August  1983  with  the  Museums  Maritime  Archaeology  Department.  In  addition,  B.C. 
Russell.  Curator  of  Ichthyology  at  the  Northern  Territory  Museum  in  Darwin  collected 
fishes  independently  for  two  weeks  on  the  same  expeditit)n.  Allen  and  Russell  plan  to 
publish  a future  report  on  the  overall  fish  fauna  which  contains  approximately  5()()  species. 
This  is  the  second  paper  in  a series  involving  new  taxa  from  Rowley  Shoals  (see  Allen,  1983). 
It  describes  a new  genus  and  species  collected  with  the  aid  t^f  SC  DBA  gear  in  relatively  deep 
water  of  the  steep  outer  reel  slope.  We  also  include  H)  specimens  (^f  the  new  taxon  which  were 
collected  at  Tutuila,  American  Samoa  and  the  Fi  ji  Islands. 


The  new  species  is  clearly  a representative  of  the  family  Plesiopidae  which  Norman  ( 1957) 
and  Nelson  ( 1976)  characterise  as  a family  of  perciform  fish  with  pelvic  fins  composed  of  one 
spine  and  four  soft  rays,  three  anal  spines,  and  lateral-line  in  two  parts.  I he  family  (prioi  to 
this  study)  contains  about  17  species  in  six  genera:  Pantpicsiops  and  Tnichinops  from 
temperate  Australian  seas;  Fraudella  trom  the  Great  Barrier  Reel  and  ct^ast  oi  Queensland; 
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from  the  tropical  western  Pacific  (mainly  eastern  Australia  and  Ryukyu  Islands); 
Plesiops  and  Calloplesiops  Uom  the  tropical  Indo-western  Pacific  region.  They  range  in  size 
from  the  diminutive  Assessor  (about  5()mm  SL)  to  Paniplesiops  which  reaches  a maximum 
of  about  4()cm  SL.  Most  of  the  species  are  cryptic  dwellers  of  dark  caverns  and  ledges. 

Type-specimens  have  been  deposited  in  the  collections  of  Bernice  P.  Bishop  Museum, 
Honolulu  (BPBM),  Royal  Ontario  Museum,  Toronto  (ROM),  United  States  National 
Museum  of  Natural  History,  Washington,  D.C.  (USNM),  and  Western  Australian  Museum 
Perth  (WAM). 


Systematics 
Steeneichthys  gen.  nov. 

Typc-spccics,  Steeneichthys plesiopsus  Allen  and  Randall. 

Diagnosis 

A genus  of  Plesiopidae  differing  from  other  members  of  the  family  on  the  basis  of  the 
following  combination  of  characters:  nine  dorsal  spines  (other  genera  with  1(1  to  15  spines, 
usually  II  or  more);  only  a single  lateral-line  scale  with  sensory  tubule  (other  genera  with 
well  developed  lateral-line,  usually  in  two  series);  soft  anal  rays  7 (other  genera  with  S to  23 
rays,  although  /Ve.sw/w  occasionally  with  7 rays);  total  gill  rakers  on  first  arch  1 1 (other  genera 
usually  with  13  to  31,  except  one  species  of  Plesiops  with  b to  15);  dentary  lip  tbid  not 
interrupted  by  isthmus;  colour  generally  mottled  brown  with  scries  of  distinct  cross-bands  on 
head  and  body;  habitat  consists  of  caves  and  crevices  of  outer  reef  slopes  in  15  to  36  m depth. 

Description 

As  for  the  single  known  species.  S.  plesiopsus  (see  below). 

Remarks 

Hocse  and  Kuiter  (1984)  presented  a table  comparing  the  six  genera  of  Plesiopidae 
including  A. s'.ve.v.vo/;  Plesiops.  Paraplesiops.  Frauclella,  Culloplesiops,  and  Irachinops.  Utilis- 
ing the  same  features  given  by  these  authors  Steeneichthys  is  characterised  by:  ( I ) no  teeth  on 
tongue.  (2)  teeth  present  on  vomer.  (3)  maxilla  scaleless.  (4)  head  not  scaled  forward  to 
snout.  (5)  preopercular  margin  smooth.  (6)  second  dorsal  base  scaled.  (7)  pores  on 
preopcrculum  confined  to  margin  and  hidden  by  scales.  (8)  dorsal  spine  membranes  deeply 
mci.scd,  (9)  a single,  exposed  lateral-line  pore.  (10)  gill  rakers  on  first  arch  relatively  short. 
(II)  scales  with  distinct  cenres  and  radiating  lines.  ( 12)  outer  row  of  jaw  teeth  not  enlarged. 
(13)  caudal  fin  rounded.  (14)  dorsal  spines  9.  (15)  dorsal  rays  8 or  9,  (16)  anal  rays  7,  (17) 
pectoral  rays  17  or  18,  ( 18)  a single  scale  in  upper  lateral-line,  and  ( 19)  lower  lateral-line  scales 
absent. 

Steeneichthys  appears  to  be  most  elosely  related  to  the  genus  Plesiops  Cuvier  which  was 
reviewed  by  Inger  ( 1^55).  The  group  contains  five  known  species  which  are  confined  to  the 
tropical  Indo  West  Pacific.  Superficially  the  two  genera  greatly  resemble  each  other,  but 
there  are  significant  differences  related  to  dorsal  spine  count,  head  pore  pattern,  structure  of 
the  lateral-line  system,  and  palatal  denition.  Plesiops  usually  has  I!  or  12  (rarely  10  or  13) 
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dorsal  spines  compared  with  nine  spines  for  Steeneichthys,  which  is  the  lowest  count  in  the 
family  (other  species  1 1-15).  In  addition,  Plesiops  is  characterised  by  numerous  small  sensory 
pores  on  the  head.  For  example,  those  of  the  postorbital-interorbital  may  number  between 
50  and  lOO.  in  vivid  contrast  to  only  three  pores  in  this  region  on  Steermchthys.  The  latter 
genus  also  differs  from  Plesiops  and  other  plesiopids  by  having  a continuous  lip  fold  across 
the  front  of  the  lower  jaw  (i.e.  not  interrupted  by  isthmus).  The  lateral-line  system  of 
Steeneiduhys  is  unique  in  the  family.  Other  species  arc  characterised  by  a well  dehned  row  of 
tubed  scales,  sometimes  divided  into  two  parts,  an  anterior  series  on  the  upper  side  and 
posterior  scries  along  the  side  of  the  caudal  peduncle.  By  contrast,  Steenekiiihvs  has  the 
lateral-line  represented  by  a single  tubed  scale  positioned  above  the  dorsal  margin  of  the 
operculum.  Moreover,  the  new  genus  differs  from  all  other  plesiopids  in  the  absence  of 
palatine  teeth.  It  also  has  a lower  gill  raker  count  for  the  first  branchial  arch  than  other 
members  of  the  family  except  Plesiops  coeriilolineatus  which  has  a range  of  9 to  15  (usually 
11  to  13). 

The  genus  is  named  Sieeneichthys  in  honour  of  Roger  C.  Steene  of  Cairns,  Oueensland 
who  has  greatly  assisted  the  authors  on  numerous  expeditions  in  the  Indo-Pacific  region, 
usually  at  his  own  expense.  Mr  Steene  also  helped  with  the  collection  of  the  holotype  of 
S.  plesiopsiis. 


Steeneichthys  plesiopsiis  sp.  nov. 

Figures  1 and  2;  Table  1 

Holotype 

WAM  P28()3 1-018,  male,  24.6  mm  SL,  outer  reef  slope  4 km  west  of  Bedwell  Island,  Clerke  Reef.  Rowley  Shoals 
(approximately  17°18'S,  il9°I9'E),  in  35  m depth,  rotenone,  G.  Allen  and  R.  Steene.  11  August  1983. 

I^iralypes 

lfPF3fVl  17524,  2 specimens.  17.3-25.8  mm  Sb.  west  side  of  lapisi  Point  on  north  shore  of  Tutuila,  American 
Samoa,  in  27  m depth,  rotenone.  .1.  Randall  and  R.  Wass.  9 May  1974:  BPBM  20012. 3 specimens,  23.8-28.9  mm  SI.. 
I'utuila,  American  Somoa,  in  18  m depth,  rotenone.  R.  Wassand  G.  Yamasaki.  31  October  1975;  BPI5M  24110,  2 
specimens,  21.1-25.0  mm  SI.,  off  Aua  Village.  Tutuila.  American  Samoa,  in  15  m depth,  rotenone.  R.  Wass,  31 
October  1975;  ROM  46183,  2 specimens,  25.0-26.4  mm  SI.,  Kadavu,  Fiji  Islands  (appi.-ximately  18°45.5'S. 
178“30.5'E).  in  0.5-3  m depth,  rotenone.  R.  Winterboltom  cl  a/.,  30  March  1983;  IJSNM  24218,  25.3  mm  SL, 
Charybdis  Reef,  Fiji  Islands  (approximately  17^I2'S.  1784)0'H).  in  30-36  m depth,  rotenone.  V.  Springer  et  ai,  29 
May  1982:  WAM  P28027-005.  17.6  mm  SI.,  outer  reef  sk)pe  2 km  SL  of  Bedwell  Island,  C'lerke  Reef,  Rowiey  Shoals 
(approximately  17'46'S,  II9°22'E).  in  33-36  m depth,  rotenone.  G.  Allen  and  R.  Steene,  8 August  1983. 


Description 

The  range  of  paratypes  is  indicated  in  parentheses  if  different  to  the  hok)type.  Dorsal  fin 
rays  IX,9  (8  or  9);  anal  lin  rays  111,7;  pectoral  fin  rays  17  (17  or  18);  pelvic  fin  rays  I.  4; 
branched  caudal  fin  rays  16  ( 14  to  16).  Scale  rows  form  origin  of  lateral-line  to  base  of  caudal 
fin  22  or  23  (23  or  24);  a single  lateral-line  scale  with  sensory  tubule  above  upper  edge  of 
operculum;  transverse  scale  series,  counted  forward  and  upwtird  from  the  second  anal  spine 
9 (9  or  10);  predorsal  scales  7 (6  or  7).  Gill  rakers  on  first  arch  3 -h8  = II  (2  or  3 -b 7 or  8=  10 
or  11);  vertebrate  10+  15  = 25;  predorsal  bones  3. 
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Figure  1.  Steeneichthys plesiopsus  n.  sp.,  male,  holotype,  24.6  mm  S.L.,  Rowley  Shoals,  Western  Australia. 


Figure  2.  Steeneichthys  plesiopsus  n.  sp.,  paratype,  25.8  mm  SL,  American  Samoa. 
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Fin-ray  and  gill  raker  counts  lor  type  specimens  of  Steenekhthys  plesiopsits. 


Soft  dorsal  rays 

Pectoral  rays 

8 9 

17  18 

2 7 

4 5 

Branched  caudal  rays 

Gill  rakers  on  first  arch 

!4  LS  16 

10  II 

I 3 5 

5 4 

The  following  measurements  are  expressed  as  percentages  of  SL.  Head  length  42.7 
(38.4-44.0);  snout  length  6.1  (4.9-6.8)  maxilla  length  15.9  (14.9-18.6);  orbit  diameter  13.0 
(12.5-15.2);  depth  at  first  dorsal  spine  37.0  (31.3-40.1);  predorsal  distance  38.3  (37.6-41.9); 
prcanal  distance  64.4  (63.6-71.2);  least  depth  of  caudal  peduncle  17.5  (15.8-18.9);  pectoral  fin 
length  22.4  (18.2-23.5);  length  of  longest  pelvic  fin  ray  (damaged  in  most  specimens)  47.6 
(21.3-56.2);  dorsal  fin  base  length  55.2  (44.0-53.8);  anal  fin  base  length  18.7  (18.2-23.3); 
caudal  fin  length  28.5  (27.7-3().0). 

Head  and  body  moderately  compressed.  Jaws  nearly  equal  anteriorly;  maxilla  reaching 
posteriorly  to  below  middle  of  eye;  cleft  ot  mouth  oblique.  Scales  on  head  and  body  ctenoid 
(however,  most  of  head  scales  missing  on  type  specimens).  Snout,  preorbital  and  anterior 
part  ot  interorbital  area,  chin  and  maxilla  naked.  Upper  part  of  operculum,  edge  of 
preoperculum,  orbital  and  supraorbital  region  of  head,  lower  jaw  and  snout  bearing  sensory 
canals;  opercular  and  preopercular  edge  entire.  Cephalic  sensory  pores  as  follows:  three 
pores  in  supraorbital-postorbital  series,  fouror  five  pores  in  lacrymal  (prcorbital)  series,  two 
enlarged  pores  in  middle  portion  of  ventral  surface  of  each  dentary,  and  four  or  five  pores  in 
preoperclular  series;  a fleshy  Hap  of  skin  at  tip  of  lower  jaw  lucked  under  lip  fold  and  a pair 
of  small  papillae  immediately  behind  skin  flap;  a cluster  of  low  papillae  between  anterior  and 
posterior  nostril  openings;  anterior  nostril  opening  composed  of  elongate  fleshy  tube 
positioned  about  one-half  distance  between  anterior  rim  of  eye  and  edge  of  upper  lip; 
posterior  nostril  opening  relatively  large,  positioned  adjacent  to  anterior  rim  of  eye. 

Premaxillary  and  dentary  dentition  composed  of  tiny  villiform  teeth  in  dense  band,  with 
maximum  width  at  symphysis  of  jaws;  a narrow  v-shaped  band  of  villiform  teeth  on  vomer; 
palatines  toothless. 

Holotype  with  four  anteriormost  soft  dorsal  rays  and  first  anal  soft  ray  unbranched;  all 
soft  rays  appear  unbranched  in  one  paratype,  but  distal  edge  of  fins  damaged;  first  dorsal 
spine  about  two-thirds  length  of  second  dorsal  spine;  remaining  spines  gradually  increasing 
in  length  posteriorly;  soft  dorsal  rays  slightly  higher  than  spinous  portion  of  fin;  longest  soft 
anal  rays  about  twice  length  of  longest  anal  spine;  pectoral  fins  rounded,  all  rays  branched 
except  two  uppermost  and  two  lowermost;  pelvic  fin  with  anteriormost  soft  ray  long  and 
filamentous  (damaged  in  holotype),  all  soft  rays  unbranched;  caudal  fin  rounded;  dorsal, 
caudal,  and  anal  fins  with  scaly  sheath  at  base. 

Colour  of  fresh  holotype  (from  Ektachrome  transparency  in  files  of  WAM):  generally 
mottled  brown;  head  whitish  with  three  golden-brown  bars,  first  through  eye,  second  just 
behind  eye  across  preoperculum,  and  third  ill-defined  across  operculum;  iris  golden;  body 
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with  series  of  six  faint  brownish  cross-bars:  first  at  rear  edge  of  head,  second  just  behind 
pectoral  fin  base,  third  at  level  of  posterior  edge  of  pectoral  fin,  fourth  at  level  of  anal  fin 
spines,  fifth  at  level  of  posteriormost  dorsal  and  anal  fin  rays,  and  sixth  across  caudal 
peduncle;  dorsal  part  of  sides  with  small  white  specks;  dorsal  and  anal  fins  mainly  blackish, 
but  whitish  basally  and  with  prominent  white  marginal  band;  caudal  fin  with  broad  dark 
brown  bar  at  base,  remainder  of  fin  with  alternating  white  and  brown  bands  and  white 
posterior  margin;  pelvic  fins  dark  brown;  pectoral  fins  translucent  with  diffuse  brown  spot 
covering  base. 

Colour  in  preservative:  generally  similar  to  fresh  colouration,  but  overall  darker  brown 
and  cross-bands  on  head  and  body  scarcely  discernible  on  holotypc  and  most  paratypes.  One 
paratype,  23.(S  mm  SL  (BPBM  20012),  has  pronounced  alternating  light  and  dark  bars  on  the 
side  of  the  body  and  a faint  ocellus  on  the  posterior  section  of  the  dorsal  fin. 

Remarks 

The  holotype  and  smallest  paratype  were  collected  at  Rowley  Shoals  in  33  to  36  m from 
the  base  of  a steep  outer  reef  slope.  Rotenone  was  distributed  in  several  caves  and  ledges. 
Both  specimens  were  found  on  rubble  bottom,  presumably  having  been  flushed  from 
crevices  by  the  ichthyocide.  The  Samoan  and  one  of  the  Fujian  paratypes  were  taken  in 
similar  circumstances,  but  two  specimens  from  Fiji  were  collected  in  very  shallow  water 
(0.5-3  m)  on  the  sloping  seaward  edge  of  a fringing  reef  that  consisted  of  consolidated 
limestone  with  caves  and  crevices  fringed  with  sand-rubble  bottom.  The  species  is  probably 
widespread  in  the  Indo-West  Pacific  region,  but  has  remained  undetected  because  of  its  small 
size  and  cryptic  habits.  The  gut  of  the  holotypc  contained  molluscan  and  crustacean 
fragments. 

The  species  is  named  plesiopsus  with  reference  to  its  similar  appearance  to  members  of 
the  genus  Plcsiops. 
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Two  New  Skinks  (Lacertilia : Scincidae)  from  Western  Australia 

G.M.  Storr* 


Abstract 

The  new  species  are  Ctenotus  ehmanni  from  the  far  north  of  the  State  and  LerLsta  stictopleimi  from  the 
lower  north-west. 


Introduction 

For  reasons  not  yet  understood,  a considerable  number  of  Australian  lizards  are  very 
narrowly  distributed.  It  takes  a long  time  to  locate  such  species  in  a State  as  vast  as  Western 
Australia.  It  is  thus  not  surprising  that  new  species  of  the  large  genera  Ctenotus  and  Lerista 
should  be  found  in  areas  where  there  was  previously  little  or  no  collecting,  namely  the 
interior  of  north-west  Kimberley  and  the  country  around  Mt  Augustus. 


Systematics 

Ctenotus  ehmanni  sp.  nov. 

Figure  1 

Holotype 

R83444  in  Western  Australian  Museum,  collected  by  Harry  Ehmann  and  Greg  Johnston  on  25  November  1982 
at  10  km  WNW  of  Mt  Elizabeth  HS  (Old).  Western  Australia,  at  I6°I6'S,  1264)8'E. 

Paratypes 

Kimberley  Division  (W.A.) 

10  km  WNW  Mt  Elizabeth  HS  (Old)  (83445-6). 

Diagnosis 

A small  brown-tailed  member  of  the  Ctenotus  colletti  group,  agreeing  with  C.  colletti  in 
having  the  upper  of  two  ear  lobules  very  large  and  obtuse,  but  differing  in  having  an  upper 
lateral  series  of  white  spots,  more  numerous  midbody  scale  rows  (28-32,  v.  22-27)  and  shorter 
tail  (124-146%  of  SVL,  v.  162-244). 

Description 

Snout-vent  length  (mm):  37-41.  Length  of  appendages  (%>SVL):  foreleg  22-27,  hindleg 
41-46,  tail  124-146. 

Nasals  in  contact.  Prefrontals  separated.  SupraocuIars4,  first  three  in  contact  with  frontal, 
first  widest.  Supraciliaries  6 or  7,  fourth  to  penultimate  much  smaller  than  others. 
Presuboculars  2.  Upper  labials  7.  Ear  lobules  2,  upper  semicircular  and  much  the  larger. 


* Department  of  Ornithology  and  Herpetology,  Western  Australian  Museum,  Erancis  Street,  Perth,  Western 
Australia  6000. 
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Figure  I Holotypc  of  Cicfiofus  chmunni,  photographed  in  life  by  Harry  Ehmann. 


Nuchals  2-6.  Midbody  scale  rows  28-32.  Toes  compressed;  21-24  lamellae  under  fourth,  each 
with  a fine  or  narrow,  dark-brown  keel  sometimes  ending  in  a mueron. 

Back  blackish  brown  with  6 narrow  brownish-white  stripes  (on  each  side  a paravertebral, 
dorsal  and  dorsolateral),  the  dorsal  and  paravertebral  stripes  merging  and  becoming  darker 
(i.e.  pale  brown)  on  tail.  Anterior  extensions  of  paravertebral  stripes  diverging  as  they  follow 
edge  of  frontal  and  converging  at  tip  of  snout;  dorsal  stripe  joining  dorsolateral  at  second 
supraciliary,  a little  anterior  of  which  dorsolateral  stripe  joins  paravertebral.  Side  of  body 
blackish  brown,  marked  with  an  upper  lateral  series  of  white  spots,  a moderately  broad, 
white  midlateral  stripe  (extending  forward  through  lop  of  ear  aperture  and  below  eye  to  lore) 
and  anteriorly  a moderately  broad,  white  ventrolateral  stripe. 

Distribution 

Only  known  from  one  locality  in  the  subhumid  north-western  interior  of  the  Kimberley 
Division. 

Remarks 

These  skinks  were  found  on  slightly  elevated  ground  near  the  Hann  River.  The  soil  was 
sandy  with  outcropping  and  embedded  quartzite  and  sandstone  boulders.  The  vegetation 
was  eucalypl  woodland  with  sparse  ground  cover. 

For  descriptions  of  the  closely  related  C.  colletti  nasutus,  C.  c.  colletti,  C.  c\  rufescens  and 
C.  striaticeps,  see  Storr  (1969,  1975,  1979  and  1978  respectively). 

Derivation  of  Name 

After  Mr  Harry  Ehmann  of  Sydney  Teehnical  College  in  appreciation  of  the  splendid 
colleetion  of  Kimberley  reptiles  and  frogs  he  donated  to  the  Western  Australian  Museum. 
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Lerista  stictopleura  sp.  nov. 

Figure  2 

Holotype 

R84198  in  Western  Australian  Museum,  collected  by  G.  Harold  and  C.  Winton  on  20  August  1983  at  10  km 
WNW  of  Mt  Augustus  US,  Western  Australia,  in  24°17'S,  116°48'E. 

Paralypes 

North-West  Division  (W.A.) 

10  km  WNW  Mt  Augustus  US  (84193-7,  84199-208);  22  km  S Mt  Augustus  HS  (84189-92). 


Diagnosis 

A medium-sized,  moderately  stout  Lerista  with  relatively  short  snout,  immovable  eyelids, 
1 -1-2  digits,  and  conspicuously  spotted  sides. 

Description 

Snout-vent  length  (mm):  42-58  (N  20,  mean  50.4).  Length  of  appendages  etc  (%SVL): 
foreleg  4-7  (N  20,  mean  5.4),  hindleg  18-24  (N  20.  mean  21.2).  tail  88-99  (N  10,  mean  93.4), 
snout  to  foreleg  23-28  (N  20,  mean  25.5). 
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Nasals  narrowly  separated  (N  15)  or  in  point  contact  (5).  Prefrontals  widely  separated. 
Frontoparictals  in  moderate  to  long  contact  (N  19)  or  very  narrowly  separated  (1),  as  large  as 
or  smaller  than  interparietal.  Nuchals  1-3  (N  20,  mean  2.0).  Supraoculars  3,  first  two  in 
contact  with  frontal.  Supraciliarics  4,  last  much  the  smallest.  Loreals  2.  Presubocular  1. 
Upper  labials  6 (N  19)  or  5(1).  Temporals  2 + 2 (N  19;  upper  secondary  > lower  primary  > 
upper  primary  > lower  secondary)  or  1 + 2(1). 

Upper  surfaces  orange-brown,  except  for  narrow,  pale  orange-buff  laterodorsal  stripe; 
back  with  4 series  of  short  blackish-brown  dashes,  becoming  paler  on  tail,  where  outer  scries 
soon  disappears.  Narrow  black  upper  lateral  stripe  on  body,  represented  on  head  by  a loreo- 
temporal  line  of  spots.  Side  of  body  orange-brown  (upper  half  darker  than  lower),  marked 
with  3-5  scries  of  angular  black  spots,  their  longer  axis  vertical;  uppermost  spots  largest  and 
contiguous  to  upper  lateral  stripe.  Upper  labials  pale  except  for  dark  posterior  edge.  Lower 
surfaces  pale  except  for  small  blackish-brown  spots  on  labials  and  adjacent  scales. 

Distribution 

Only  known  from  one  small  area  in  arid  interior  of  North-West  Division. 

Remarks 

All  specimens  were  collected  in  litter  or  in  soil  beneath  logs  and  stumps  under  sparse 
acacia  shrubland  growing  on  red  sandy  loams. 

This  is  a very  distinct  species  and  cannot  be  allotted  to  any  of  the  groups  proposed  by  Storr 
(1972).  In  the  reduction  of  the  digits,  L.  stktoplcura  exceeds  most  members  of  the 
macropisthopm  group,  but  in  two  other  respects  it  is  less  adapted  for  a fossorial  way  of  life: 
the  snout  is  relatively  blunt  and  non-protrusive  in  profile,  and  the  body  (as  indicated  by  the 
relative  length  of  foreleg  to  vent)  is  less  elongate.  The  degree  of  fusion  of  head  shields 
(judging  from  its  three  supraoculars,  four  supraciliarics,  six  upper  labials  and  free  frontopar- 
ietals  and  interparietal)  is  much  the  same  as  in  the  macropisthopus  group,  but  its  ablepharine 
eye  and  unique  coloration  set  it  well  apart  from  all  members  of  that  group. 

Derivation  of  Name 

From  Greek  stictos  (spotted)  and  pleura  (side). 
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The  Distribution  of  the  European  Red  Fox  (Vulpes  vulpes)  in 

Western  Australia 


D.R.  King*  and  L.A.  Smith** 


Abstract 

The  distribution  of  the  Red  Fox  (Vulpes  vulpes)  in  Western  Australia  is  described  from  sight  and 
bounty  records.  Foxes  occur  throughout  the  state  with  the  exception  of  the  North  Kimberley  and 
most  offshore  islands.  Their  current  distribution  is  similar  to  that  in  1934. 


Introduction 

The  European  Red  Fox  (Vulpes  vulpes)  was  introduced  into  Victoria  in  the  late  !860’s 
(Troughton  1957)  and  from  there  it  rapidly  colonized  most  of  Australia.  Its  westerly  advance 
saw  most  of  South  Australia  colonized  by  1925  (Wood-Joncs  1925)  and  in  the  same  year  it 
reached  the  Geraldton  area  on  the  mid-west  coast  of  Western  Australia  (Long  1972). 

Foxes  were  first  reported  in  Western  Australia  in  1911-12  (C  rawtord  1912).  They  quickly 
penetrated  the  pastoral  stations  of  the  northeast  interior  reaching  Sandstone  in  1916,  the  mid- 
west coast  in  1925  and  by  the  early  193()'s  they  had  colonized  the  Southwest  Division, 
northwest  coast  and  southwest  Kimberley  (Long  1972). 

The  map  of  fox  distribution  given  by  Frith  ( 1977)  indicates  that  they  occur  throughout  the 
Kimberley.  The  paucity  of  fox  sightings  in  the  Kimberley  Division  (one,  and  that  in  the 
extreme  southwest  Kimberley)  during  ten  years  (1970-1980)  field  work  in  that  Division  led 
one  of  us  (L.A. S.)  to  question  that  assumption  and  eventually  consider  the  distribution  ot  the 
fox  throughout  Western  Australia,  particularly  as  much  of  the  previously  published  data 
pertaining  to  the  fox  was  based  solely  on  Department  of  Agriculture  bounty  reeords.  These 
were  a compilation  ot  data  from  political  districts  so  many  useful  distributional  data  were 
lost. 


Methods 

Members  of  the  Department  of  Ornithology  and  Herpetology  at  the  Western  Australian 
Museum  have  consistently  recorded  taxes  during  field  trips  from  1953  to  the  present  (G.M. 
Storr  1953-1968  and  L.A.  Smith  and  R.E.  Johnstone  1965  to  the  present).  Almost  all  records 
were  made  driving  in  daylight  and  virtually  no  spotlighting  was  done  from  vehicles.  Storr s. 
Smith’s  and  Johnstone's  diaries  were  searched  for  fox  records. 


* Agriculture  Protection  Board  of  Western  Australia,  Bougainvillea  Avenue.  Forrcstfield,  W.A.  6058. 

**  Western  Australian  Museum,  Francis  Street,  Perth,  6()()(). 
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In  1981  an  Agriculture  Protection  Board  questionnaire  was  circulated  to  pastoralists, 
licensed  kangaroo  shooters  and  A.P.B.  personnel  (as  an  adjunct  to  a similar  questionnaire 
about  the  distribution  of  the  rabbit). 

Other  data  were  obtained  from: 

1.  Western  Australian  Museum  records. 

2.  A search  of  the  more  pertinent  literature  ( Department  of  Fisheries  and  Wildlife  Bulletins 
and  Reports,  Western  Australian  Museum  faunistic  reports  and  the  Western  Australian 
Naturalist). 

3.  Records  of  other  Western  Australian  Museum  staff. 


Results  and  Discussion 

The  distribution  of  the  fox  in  Western  Australia  is  plotted  in  Figure  1.  We  do  not  believe  that 
our  search  has  netted  all  available  fox  records,  but  because  the  records  span  70  years  and  the 
1981  questionnaire  results  are  similar  to  the  total  distribution  shown  we  are  confident  the 
map  is  a faithful  picture  of  the  fox's  distribution  in  Western  Australia.  What  such  a map  does 
not  show  is  the  relative  density  of  foxes  when  one  area  is  compared  with  another,  although 
some  indication  can  be  obtained  from  Figure  1 that  the  fox  seems  to  be  more  common  in 
coastal  areas  than  in  inland  areas,  and  that  it  is  absent  from  large  areas  of  the  Kimberley. 

Storr.  Smith  and  Johnstone's  records  were  quantified  by  summing  the  number  of  kilo- 
metres travelled  in  the  Northwest  Division  and  counting  the  number  of  foxes  seen.  From  this 
an  index  expressing  fox  population  density  within  the  Northwest  Division  was  calculated  for 
the  Northwest  Coastal  Highway  (Highway  I)  and  major  routes  west  of  it  and  the  Great 
Northern  Highway  (Highway  93)  and  major  routes  east  of  it  up  to  the  Divisional  boundary. 
On  Highway  95,  4 foxes  were  seen  in  16,41 1 kilometres  travelled  (0.2  foxes  per  11)00  km);  on 
Highway  I,  39  foxes  were  seen  in  21,676  km  travelled  (1,8  foxes  per  1000  km).  This  gives 
some  indication  that  fox  densities  arc  higher  along  the  upper  west  and  lower  northwest  coasts 
compared  with  the  immediate  hinterland. 

Fox  numbers  at  several  sites  in  Western  Australia  have  been  reported  to  fluctuate 
considerably  over  lime  (Brooker  1977,  Kingetal.  1981,  1983).  Recordsof  bonuses  paid  by  the 
state  government  for  foxes  were  examined  t(^  determine  whether  lluctualions  differed 
between  Divisions.  The  bonus  scheme  for  foxes  began  in  1928  and  ended  in  1958,  although 
payments  continued  to  be  made  on  some  foxes  (allegedly  those  killed  up  to  1958)  until  1961. 

I'he  total  number  of  foxes  on  which  bonuses  were  paid  in  any  year  was  intluenced  by  a 
number  of  factors,  many  of  which  are  more  closely  related  to  social  and  economic  consider- 
ations than  to  the  size  of  the  fox  population.  In  an  attempt  to  minimise  the  importance  of 
such  factors,  we  have  used  the  percentages  of  the  total  state  bonus  payments  paid  in  different 
geographical  areas  rather  than  the  actual  numbers  of  bonus  payments.  The  results  are  shown 
in  Figure  2.  The  proportion  of  bonuses  paid  in  the  Northwest  Division  was  highest  during 
1928-1935  when  the  colonization  of  the  state  by  foxes  which  initially  occurred  through  the 
pastoral  areas  was  being  completed  (Gooding  1955,  Long  1972).  The  proportion  of  bonus 
payments  in  the  Eastern  Division  was  also  highest  during  the  early  1930’s  and  at  the  end  of 
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Figure  1 Distribution  of  the  fox  in  Western  Australia. 
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Figure  2 Percentage  of  total  number  of  foxes  from  each  Division  on  which  bonuses  were  paid  in  Western 

Australia  between  1928  and  1958. 

Divisions  as  in  Figure  1. 
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World  War  I!.  A similar  pattern  occurred  in  the  Eucia  Division.  The  high  levels  during  the 
latter  period  were  probably  related  to  changes  in  the  availability  of  rural  labour  at  that  time. 

Throughout  the  entire  period  during  which  the  bonus  system  operated,  the  majority  of 
bonuses  were  paid  on  foxes  killed  in  the  Southwest  Division.  From  1935  to  1955,  payments  in 
that  Division  comprised  80-94%  of  all  payments  for  the  state  (Figure  2).  These  figures 
probably  reflect  the  population  density  of  humans  more  than  of  foxes.  From  1956  to  1959  that 
level  diminished  somewhat,  but  fox  numbers  in  the  Southwest  appear  to  have  increased  in 
recent  years.  Between  1952  and  1968  large  quantities  of  1080  were  used  in  the  southwest  for 
poisoning  rabbits,  and  it  has  been  suggested  that  fox  numbers  were  reduced  there  at  that  time 
through  secondary  poisoning  by  feeding  on  the  carcasses  of  the  poisoned  rabbits  (King  etal. 
1981 ).  Following  a drop  in  the  use  of  1080  for  rabbit  poisoning  during  the  late  1960’s  and  early 
1970’s,  fox  numbers  rose  at  two  sites  in  the  southwest  (King  et  al.  1981). 

The  number  of  bonuses  paid  in  the  Kimberley  Division  was  always  very  low.  The 
maximum  number  was  69  in  1946,  which  was  only  0.16%  of  the  total  for  the  state  that  year. 
They  are  not  included  in  Figure  2. 

A comparison  of  the  yearly  bonus  payments  as  a percentage  of  the  state  total  for  the  shires 
through  which  Highways  I and  95  pass  is  shown  in  Figure  3.  Between  1928  and  1959,  in  25  of 
31  years  bonuses  were  paid  on  more  foxes  in  the  coastal  shires,  through  which  Highway  1 
passes,  than  in  the  inland  shires. 

When  the  above  data  are  considered  with  the  various  personal  communications  from 
pastoralists,  farmers  and  Agriculture  Protection  Board  doggers  to  Storr,  Smith  and 
Johnstone,  the  fox's  distribution  in  Western  Australia  could  be  best  summed  up  as  common 
in  the  southwest  and  adjacent  northeast  interior  (pastoral  areas)  and  the  upper  west  and 
lower  northwest  coasts;  very  common  in  the  southeast,  uncommon  in  the  midwest  interior; 
rare  in  the  Great  Victoria,  Gibson  and  Great  Sandy  Deserts  and  the  Pilbara  highlands, 
upper  northwest  coast  and  south  and  east  Kimberley;  and  absent  from  the  Kimberley  north 
and  west  of  the  King  Leopold  Ranges.  There  arc  nine  insular  records;  Dcpuch,  Legendre, 
Harry  Rock  (east  end  of  Harry  L),  Dolphin,  Gidley,  Keast,  Hauy,  Angel  and  Dirk  Hartog 
Islands  (Bill  Williams,  a Geraldton  fisherman  has  seen  one  fox  on  Dirk  Hartog  Island -pers. 
comm,  to  G.M.  Storr,  21  June  1959  although  we  know  of  no  subsequent  sightings  there). 

The  distribution  in  Figure  I issimilartothat  which  the  fox  hadattained  by  1934(Gooding, 
1955).  The  failure  of  foxes  to  become  established  in  the  North  Kimberley  is  consistent  with 
their  di.stribution  in  Ouecnsland.  where  they  do  not  extend  north  of  approximately  19 
degrees  (Mitchell  et  al.  1982)  and  in  the  Northern  Territory  where  they  only  occur  in 
southern  areas  (Strahan  1983,  Strong  and  Low  1983).  There  is  apparently  some  barrier 
(probably  climatic)  to  the  expansion  of  loxes  into  the  more  northern  parts  of  Australia. 

This  is  of  particular  interest  because  of  the  detrimental  effect  that  fo.xes  are  believed  to 
have  on  medium-sized  species  of  native  mammals  in  other  parts  of  Australia  (Baynes  1979, 
Christensen  1980,  Kingc/  al.  1981).  Since  the  arrival  of  European  man  in  Australia  habitat 
modification  by  introduced  grazing  animals,  clearing  of  natural  vegetation,  changes  in  the 
fire  regime  and  competition  with  or  predation  by  introduced  mammals  appears  to  have 
caused  the  decline  of  many  species  of  native  mammals.  In  most  cases,  where  native  species 
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have  declined,  a combination  of  several  of  these  factors  was  probably  involved  and  it  is  not 
possible  to  determine  to  what  extent  any  of  them  were  responsible. 

In  the  south  and  east  Kimberley  (the  Fitzroy  and  Ord  Valleys)  where  grazing  and  burning 
has  affected  the  environment  and  foxes  occur,  albeit  in  low  numbers,  a number  of  native 
mammal  species  have  disappeared  (Kitchener  1978,  McKenzie  1981 ).  In  this  area,  foxes  may 
have  played  a part  in  their  disappearance.  In  the  precambrian  areas  of  northwest  Kimberley 
(that  area  bounded  by  the  King  Leopold  and  Durack  Ranges)  where  the  fox  is  absent,  all 
known  species  of  native  mammals  have  persisted  despite  the  presence  ot  introduced  grazing 
animals  and  annual  burning.  Thus  this  region  may  continue  to  be  a major  refuge  for  native 
mammals  as  are  the  reserves  ot  Bernier,  Dorre  and  Barrow  Islands,  all  ot  which  arc  tree  of 
foxes. 


Sources  of  Data 


Apart  t’nim  Western  Australian  Museum  specimens  aiul  literature  records  (See  (I)  and  (2)  Methods)  Fdgure  1 is 
based  on  the  following  records,  listed  in  order  of  increasing  latitude. 

1.  Those  from  the  diariesof  Western  Australian  Museum  staff  members  (G.M.  Storr.  L.A.  Smith.  R.E.  Johnstone, 
P.  Griffin  and  J.  Dell). 

Kimberley  Division;  23  km  SSW  of  Frazier  Downs  US. 

North-West  Division:  5b  km  SSW  of  Anna  Plains.  10  km  S of  Sandfire  Roadhouse.  10  km  S ot  ( ape  1 houin. 
Mundabullangana.  Leslie  Salt  Works,  Warrawaginc,  3 km  SW  of  Karratha  DS,  S km  SSW  ot  Whim  Creek  45 
km  WSW  of  Karratha  2 km  S of  Ftirtescuc  River  Crossing  (NW  Coastal  Ifighway).  16  km  NL  ol  Mardie,  8 km 
S oi  North  West  Cape.  35  km  S of  Onslow.  Mouth  of  Cane  River,  Learmonth.  Pay  ot  Rest,  16  km  S of 
Kotirdarrie.  12  km  S of  Minilya  River  Crossing,  (NW  coastal  highway).  Barrabiddy  Creek  (NW  coastal 
highway)  kmSof  Booloogooro.  IH  km  S of  Ouobba.  40  km  N of  Carnarvon.  12  km  N of  Wooramel,  2 km  LSH 
Nanga  Ovcrlander  Roadhouse,  Bamclin,  15,  20  and  22  km  S of  Overlandcr  Roadhouse,  24  km  S ot 
Meekatharra.  Wannoo,  and  7 km  S ol  Wannoo,  10  and  50  km  S and  11  km  SSW  oriamala,  60  km  S ot 
Ovcrlander  Roadhouse.  5 km  N of  Nerren  Ncrren.  60  km  NNW  ol  Kalbarri,  27  km  N td  Mt  Magnet,  15  km  N 
of  Mt  Magnet.  5 km  N of  Pavnes  Find. 

I^astern  Division;  10  km  NW  of  Gary  Junction,  Minnie  C’reek  (near  Yamarna  BS).  Winduldarra  Rockhole,  30 
km  F of  White  diffs.  16  km  W of  Murrin  Murrin.  6 km  S of  Jeedamya,  3 km  S ol  Comet  Vale,  10  ^ of 

Karonie,  Southern  Cross  District.  S km  L of  Carrabin.  Walgoolan,  2 km  L ot  Burracoppin,  80  km  SSL  ol 


Lucla^Division-  10  km  NL  of  Norseman.  8 km  N of  Norseman.  61  and  27  km  L of  Norseman,  8 km  W ol 
Balladonia  64  km  E of  Balladonia.  56  km  E of  Madura,  47  km  W of  L.ucla  Pass.  10  km  L.  ol  Ml  Baring. 
South-West  Divisi.m:  20  km  N of  Galena.  7 km  N of  Galena.  Kalbarri.  17  km  SSL  of  Kalbarri.  IJ  km  ^ot  Port 
Gregory  8 km  N and  5 km  S of  Northampton,  17  km  N of  Geraldton.  5 km  S ol  C'lrecnough,  7 km  Nl:  of  Morawa 
6 kill  W of  Mingenew,  6 km  W and  3 km  L of  Irwin,  2 km  NNW  ot  Dongara.  40  km  N ol  Mingenw  8 km  NW 
of  Three  Springs.  Knobby  Bead.  3 km  N of  Lneabba.  1 km  N of  C'oorow,  8 km  N ot 

Cockleshell  (iullv.  8 km  N of  Watheroo.  I km  S of  Pithara,  3 km  N ol  C'oombcrdale.  2 km  N of  Miling,  W lalki 
8 km  W (T  Bindi  Hindi.  1 1 km  S of  Walebing,  8 km  N of  New  Norcia,  I akc  Brown  and  6 km  S I km  S of 
Bindoon,  6 km  SW  of  Merrcdin,  16  km  S of  Gingm.  1 km  W of  Baandee.  Northam  3 
Wooroloo.  (iuildford.  Ixighton.  3 km  S (4'  Wandering,  24  km  L ot  Pmgelly.  Kondmin  S km  NN  V^ot  Wi  hams, 
Piesscville,  II  km  NW  of  Katanning,  54  km  NNW  of  Mt  Barker,  Manjimup,  Donnelly  River.  Cheyne  Beach. 

Positive  !niswers1o  the  ^ Pnitection  Board's  questionnaire  were  received  from  the  following  pastoral 

Kimberley  Divisiem;  Ivanhoe,  Walerbank,  Ihangoo.  Gordon  Downs,  Sturt  Creek.  Anna  Plains. 

North-West  Division:  Maiidora,  Boodane.  Yarne,  Wallareenya,  Indee.  labba  Tabba,  MaLr<>y,  Karratha. 
Sherlock  Warambie,  ('ooya  Pooya.  Pyramid.  Mardie,  Yaraloola,  Urala.  ( oouiwuiyah,  Booley,  Minderoo, 
Cane  River  Namitarra.  Giralia.  Bullara,  Ningaloo,  Lxmouth  (iult.  Uaroo  L.thel  C reck,  ( ardabia  Winning. 
Towera  Mia  Mia,  Warroora,  Sylvania,  Prairie  Downs,  Lyndon,  Edmund  Wandagee.  Cmaraloo,  Williambury. 
Weelarana  Hulloo  Downs.  Mt  Vernon.  Mt  Augustus.  Booloogooro,  (-,*H>ralya,  Mardathuna.  Ymnelharra, 
Boolathana,  Kumarina.  Brickhouse.  MulguL  Mooka,  Callagiddy,  Jimba  Jimba. 

Mt  f’lere  I andor  Dalgety  Downs  Marron,  Towrana.  Bryah,  Wahroonga,  Erong  Springs,  Yarlaiw'cclor,  Carey 
Dc'w^s  Mei  W.^iramcl,  Mt  Ciould,  M.K.nmc,  Bcringarra,  Milly  Milly  Moc,lo.,g«>.  Carbla, 

Hamclin  laliskcr,  Nookawarra,  Killura,  Bcicle.  Milcura,  Carrarang.  Yoothapinna.  Sherwood  Mupon, 
Pr  une  Downs  Noric.  Anncan,  Polleic,  Madoonga,  Hilivtew,  Boolardy  W,.oleen  Yarrabubba  C omiardy, 
n2|  an  MurgcH.  Austin  Downs,  Yallalong.  Yarraiinin,  Woolgorong,  Wandarr.e,  Wonduiong.  Mt  Parmer. 
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Wynyango,  Yuin,  Winson,  Boogardie,  Hy  Brazil,  Yoweragabbi,  Murrum.  Challa,  Meeline,  Tallering, 
Kirkalocka.  Nalbarra,  Boodanoo. 

Eastern  Division;  Glenayle,  Earaheedy,  Wongawol.  Paroo.  Milrosc,  Lake  Violet,  Millbillillie,  Lake  Way, 
Wonganoo,  Ycclecric,  Yakabindic.  Yandal,  Lake  Mason.  Banjawarn,  Bandya,  Wooylgoo  Spring,  Black  Hill, 
Pinnacles,  Alley,  Braemore,  Bulga  Downs.  Yuinmery,  Sturt  Meadows,  Mertondalc,  Ml  Weld.  Clover  Downs, 
Minara,  Cashmere  Downs,  (Jlcnorn,  Yundamindra,  Kookynie,  Walling  Rock,  Yerilla,  Jeedamya,  Mendleyarri, 
Mcnangina,  Pinjin,  Gindalbic,  Mt  Vetters,  Mungari,  Mt  Burgess,  Golden  Valley,  Woolibar,  Madoonia  Downs. 
Eucla  Division:  Kybo,  Rawlinna.  Fraser  Range,  Boonderoo,  Wanteen,  Koojarra,  Kinclaven,  Arubiddy, 
Kanandah,  Gunadorah. 

3.  Agriculture  Protection  Board  personnel  have  recorded  foxes  at  the  following  localities: 

Kimberley  Division:  Nita  Downs. 

North-West  Division:  Pardtio,  De  Grey  Station.  Mundabullangana,  Burrup  Peninsula,  Dolphin  L,  Angel  L.  Mt 
Edgar  Station.  Millstream.  Yallcen.  White  Springs,  all  East  Pilbara  Stations,  Skull  Springs,  Peedamulla,  Mulga 
Downs,  Koordarrie,  Roy  Hill,  Juna  Downs,  Middalya,  Minnie  Creek,  Gifford  Creek,  Moogoorec,  Cobra,  Mt 
Phillip,  Mt  Sandiman.  Cooralya,  Mingah  Spring.  Mooloo  Downs,  Three  Rivers,  Windcric,  Edaggee,  Neds 
Creek,  Trilbar.  Innouendy.  Peron,  Yaringal,  Buttah.  Nanga,  Taniala,  Mindbinia,  all  stations  west  and  south  of 
Mt  Magnet,  Narndec,  Dromedary  Hill.  Pullagaroo. 

Eastern  Division;  Carnegie.  Jundec.  Gidgie,  Leinster  Downs,  Depot  Springs,  Albion  Downs,  Barwidgee, 
Wcebo,  Dandaraga,  Erlistoun,  Mavis  Rock,  Kirgella  Rock. 

Eucla  Division;  Moopina,  Dcakin,  Forrest.  Mundrabilla. 

South-West  Division:  Fitzgerald  River  Inlet. 

4.  The  results  of  the  Agriculture  Protection  Board's  questionnaires  show  that  foxes  have  not  been  recorded  from 
the  following  locations: 

Kimberley  Division:  Doongan.  Carlton  Hill.  Drysdale  River,  Ord  River  irrigation  area,  Gibb  River,  Lissadcll, 
Beverley  Springs,  Mabel  Downs,  Bedford  Downs.  Country  Downs,  Napier  Downs,  Kimberley  Downs, 
Lansdowne.  Yeeda.  Alice  Downs,  Springvale,  Nicholson,  Myroodah,  Fossil  Downs,  Luluigui,  Moola  Bulla, 
Sophie  Downs,  Quanbun  Downs.  Ruby  Plains.  Christmas  Creek,  Cherrabun,  Coronado. 

Eastern  Division:  Billiluna,  Balgo  Mis.sion,  Cunyu,  Nambi. 

North-West  Division:  Turee  Creek.  Wanna.  Doorawarrah,  Meeragoolia,  Faure  Island. 
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Description  of  a New  Species  of  Pseudomys  (Rodentia : Muridae)  from 

Northern  Territory 

D.J.  Kitchener 

Abstract 

Pseudomys  johnsoni  sp.  nov.  is  described  from  twelve  specimens  from  central  Northern  Territory. 
It  is  compared  with  P.  chapmani,  P.  hermannsburgensis,  P.  holami  and  P.  delicatidus  using  external 
and  cranial  morphology. 


Introduction 

In  Western  Australia  there  are  mounds  of  small  pebbles,  characteristic  of  those  constructed 
by  rodents  occuring  in  the  Pilbara.  Murchison  and  Gascoyne  districts  (Dunlop  and  Pound 
1981),  For  many  years  these  mounds  were  thought  to  have  been  constructed  by  Pseudomys 
hernuinnshiirgensis  (Waite,  1896).  However,  Dunlop  and  Pound  (1981)  attributed  their 
construction  to  Pseudomys  ehapmeuu  Kitchener,  1980,  which  is  a sibling  species  also  living 
among  these  mounds. 

A result  of  this  lithophilous  habit  of  P.  cluipmcmi  is  that  the  species’  modern,  and  perhaps 
original,  distribution  is  indicated  by  these  largely  indestructablc  mounds  of  pebbles. 

Until  recently  the  nearest  mounds  of  pebbles  attributed  to  a lithophilous  rodent  were 
recorded  by  Thomas  (1906)  from  Alexandria  Station  in  central  eastern  Northern  Territory. 
Thomas  (op.  cit.)  quotes  Stalker’s  observations  that  at  this  locality  P.  Iiermumisburgeusis 
“make  large  burrows  in  the  hard  stony  ridges,  piling  up  the  excavated  stones  on  the  surtace.” 
It  was  of  considerable  interest,  then,  when  Dr  M.  Fleming,  Conservation  Commission  of  the 
Northern  Territory,  recently  located  P.  hennannsburgensis  and  another  form,  superlicially 
similar  to  P.  cluipmcmi,  near  Old  Station  Waterhole.  Murchisem  Range,  central  Northern 
Territory  (2()°29'S,  134°27'E).  The  habitat  was  gently  sloping  country  with  quartzitic  stones, 
with  mounds  of  pebbles  similar  to  the  smaller  of  the  mounds  made  by  P.  cluipmani. 

The  absence  of  known  pebble  mounds  between  the  Pilbara  and  central  Northern  lerri- 
tory  localities  suggests  that  it  is  unlikely  that  geographically  intermediate  populations  will  be 
discovered  to  allow  ready  appraisal  ot  P.  ehapmeuu  with  this  Northern  territory  form. 

A series  of  specimens  representative  ot  the  Murchison  Range  form  was  compared  with 
P.  chapmani,  P.  hermannsburgensis  and  P.  bolami  Troughton,  1932.  The  latter  species  had 
been  included  within  P.  hernuumsburgensis  (Ride  1970)  until  its  recent  recognition  as  a 
distinct  species  (Kitchener  et  ai  1984).  Additionally,  comparison  was  made  with 
P.  delicatidus  (Gould,  1842);  a small  (<20  gm)  species  occurring  in  the  region,  with  which  it 
could  be  confused.  These  comparisons  revealed  that  the  Murchison  Range  form  was 
sufficiently  distinct  morphologically  to  warrant  its  description  as  a new  species. 
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Systematics 

Pseudomys  johnsoni  sp.  nov. 

Figs  1-8,  Table  1 

Holotype 

Cental  Australian  Wildlife  Collection  Registration  No.  CAWC854,  adult  male,  in  alcohol  with  skull  separate. 
Type  locality:  Kurinelli  Mine,  Kurundi  Station,  central  Northern  Territory,  20°37'S,  134°51'E  and  altitude 
c.  LSOm.  Collected  on  27  September  1983  by  M.  Hewett  in  a rocky  outcrop  with  large  boulders  on  a stony  rise 
vegetated  with  Triodia  longkeps. 


Paratypes  (all  adults  in  alcohol  with  skull  separate) 

Kurinelli  Mine.  Northern  Territory  (2()°37'S,  134°.3rE),  3d , 1 9 , CAWC  (845,  847,  849,  853);  and  Old  Station 
Watcrhole,  N.T.  (2(T29'S,  1.34'’3()'E),  4d , 3 9 . CAWC  797,  CAW  1034-40. 

Diagnosis  (mean  measurements  in  mm) 

P.  johnsoni  differs  from  P.  chapmani  in  having  a shorter  tail  length  relative  to  snout  to  vent 
length  (1.21  v.  1.33);  longer  pes  length  (17.4  v,  16.0);  wider  interparietal  (7.6  v.  6.2);  shorter 
bulla  (5.4  V.  5.8);  longer  both  upper  and  lower  molar  crown  lengths  (4.1  v.  3.8  and  3.7  v.  3.4, 
respectively);  much  slighter  intrusion  of  occipital  into  post-squamosal  sinus.  It  differs  from 
P.  hermannsburgensis  in  having  greater  pes  length  relative  to  car  length  (1.43  v.  1.25); 
interparietal  width  narrower  relative  to  greatest  skull  length  (0.32  v.  0.35);  anterior  palatine 
foramen  shorter  (3.7  v.  4.3);  longer  upper  and  lower  molar  row  crown  lengths  (v.  3.6  and  3.3 
respectively);  much  slighter  intrusion  of  occipital  into  post-squamosal  sinus;  first  loph  of  M' 
more  elongate.  It  differs  from  P.  hohiini  in  having  shorter  cars  ( 12.2  v.  16.9) ; shorter  pcs  ( 17.4 
V.  19.3);  shorter  tail  length  relative  tosnout  to  vent  length  (v.  1.30);  tail  less  heavily  furred  (37 
V.  80  hairs/scalc  row);  shorter  interparietal  width  relative  to  skull  length  (v.  0.35);  shorter 
anterior  palatine  toramcn  (v.  4.4);  longer  both  upper  and  lower  molar  row  crown  lengths  (v. 
3.5  and  3.4,  respectively).  It  differs  from  P.  deliailulits  in  being  larger  for  all  characters  except 
anterior  palatine  foramen  length.  For  example,  snout  to  vent  length  (69.5  v.  54.6),  pcs  length 
(v.  16.4)  total  body  weight  (11.7  v.  7.6)  greatest  skull  length  (24.0  v.  20.4).  upper  molar  row 
crown  lengths  (v.  3.5).  M'  crown  width  (1.3  v.  1.1).  Bulla  longer  relative  to  greatest  skull 
length  (0.23  v.  0.19);  interparietal  width  narrower  relative  to  greatest  skull  length  (v.  0.34); 
anterior  palatine  foramen  shorter  relative  to  palate  length  (0.30  v.  0.37)  and  intcrorbital 
width  narrower  relative  to  greatest  skull  length  (0.14  v.  0.16). 

Description 

Measurements  recorded  are  indicated  on  Figure  1.  Terminology  for  vibrissac  and  other 
external  characters  follows  Wood  Jones  ( 1923).  Counts  of  hairs  on  tail  were  numbers  of  hairs 
round  circumference  of  tail  at  a point  1 cm  from  vent.  Measurements  of  type  specimens 
examined  arc  presented  in  Appendix  I. 

Analysis  of  characters  listed  in  table  1 . using  T-tests,  shows  that  P.  johnsoni,  P chapmani, 
P hermannsburgensis,  P.  bolami  and  P.  delicatidus  arc  not  sexually  dimorphic.  For  this 
reason  measurements  of  males  and  females  of  these  species  are  pooled  in  this  paper. 
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Figure  1.  Skull  measurements  used  in  this  study: 

GL.  greatest  skull  length;  NL,  nasal  length:  NW,  nasal  width:  IW,  interorbital  width;  ZW, 
zygomatic  width:  MW,  mastoid  width:  BW,  braincase  width;  HI),  braincase  depth,  lower  arm  of 
calipers  placed  level  with  pre-  and  basisphenoid.  upper  arm  in  contact  with  apex  of  skull;  IPW, 
interparietal  width;  PL.  palatal  length;  APF,  anterior  palatine  foramen  length;  BL,  basicranial 
length;  BLJL,  bulla  length,  excluding  eustachian  projection;  BIJW.  distance  outside  bullae, 
caliper  points  in  contact  with  anterodorsal  edge  of  tympanic  ring;  M'-Mi  upper  molar  row  crown 
length;  M‘L,  first  upper  molar  crown  width;  M'L,  third  upper  molar  crown  length;  CAL.  tip  of 
coronoid  process  to  posterior  edge  of  angular  process;  CIL,  dentary  condyle  to  anterior  edge  of 
first  lower  incisor. 
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Table  1:  Mean,  standard  deviation,  range,  and  sample  size  of  the  skull,  dental  and  external  measurements 

(mm)  for  adult:  Pseudomys  Johnsoni  (16 ,59  ) \ P.  chapmani  (16 ,59)',  P.  hennantisburgensis  - 
Northern  Territory  only  (56 , ID?  ),  P.  bokmi  (16 , 129 ) and  P.  dehcatuliis  (7d . 99 ).  Code  for 
skull  measurements  arc  iti  caption  of  Fig.  1;  those  for  external  measurements  are  as  follows:  SVL, 
tip  of  rhinarium  to  vent  length;  TL,  tip  of  tail  to  vent  length;  PI,,  pes  length,  excluding  claw;  EL, 
ear  length;  HS,  number  of  tail  hairs/scale  row  and  WT,  total  body  weight  (gms). 


Skull  (Figure  2) 

Nasals  exceed  premaxillae  anteriorly;  anterior  edge  of  zygomatic  plate  straight  or  slightly 
concave  near  base;  outline  of  paricto-squamosai  suture  sigmoidal;  occipital  barely  intrudes 
into  post-squamosal  sinus  and  then  only  as  a sliver  on  the  dorsal  edge;  anterior  palatine 
foramen  short,  generally  extending  posterior  to  a point  just  anterior  to  M'  alveoli;  anterior 
half  of  median  palatine  septum  inflated,  premaxillary  and  maxillary  septal  suture  near 
middle;  presphenoid  broad  and  flat,  narrowing  anteriorly,  with  slight  upward  expansion 
encircling  optic  foramen,  generally  with  a small  wing  intruding  moderately  into  region  of 
frontal;  mesopterygoid  fossa  not  noticeably  widened  posteriorly  and  sides  frequently  paral- 
lel; parapterygoid  fossae  shallow;  bulla  length  moderate  relative  to  greatest  skull  length  (see 
Figure  3 for  comparison  with  the  other  Pseudomys  considered);  interparietal  width  relative 
to  skull  length  moderate  (see  Figure  4 for  comparison  with  the  other  Pseudomys  con- 
sidered). 

Dentition 

Upper  incisors  opisthodont,  molar  cusp  laminae  gently  tilted  upwards;  labial  cusps 
reduced;  upper  molar  row  long,  M'  buccal  surface  oval,  elongate  first  loph  with  a small  to 
moderate  accessory  anterior  cusp  (Figure  2);  first  loph  of  M,  slightly  bicuspid,  less  so  than  in 
the  other  species. 

Externals 

Tail  length  averages  55%  of  total  body  length;  ear  length  12.2;  pes  length  17.4.  The 
relationship  between  pes  and  ear  lengths  of  P.  joluisoni  and  the  other  species  considered  is 
shown  in  Figure  5.  Total  body  weight  1 1 .7  gm.  Plantar  pads  large,  particularly  intcrdigital  and 
hallucal  pads;  second  interdigital  pad  reaches  anteriorly  approximately  three-quarters  the 
length  of  third  intcrdigital  pad;  distance  between  posterior  pads  variable,  but  generally 
metatarsal  pad,  hallucal  pad  and  post  hallucal  pad  approximately  equidistant  from  each 
other  (Figure  6). 

Pelage  and  Skin  Colour 

Described  following  Ridgway's  (1912)  colour  standard  aftci  careful  diying  of  recently 
collected  specimens  fixed  in  10%  formalin  and  preserved  in  70%-  ethyl  alcohol. 

Flairs  on  shoulder,  back  and  flanks  up  to  6.5  mm  long,  base  of  hairs  Fuscous  Gray  to  Dark 
Mouse  Gray,  distal  2 mm  Clay,  lightly  tipped  with  Fuscous.  Hairs  on  forehead,  rostrum  and 
sides  of  face  shorter  (4.5  mm)  with  distal  one-third  Clay,  occasionally  tipped  with  Fuscous. 
Ears  lightly  furred  with  2 mm  long  hairs  which  arc  Hair  Brown  on  the  outer  and  White  on  thu 
inner  ear  surfaces.  Guard  hairs  on  dorsum  numerous,  up  to  1 1 mm  long  and  Black,  on  flanks 
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Fi^jure  2.  Skull,  upper  molar  row  and  dentary  of  Pseudomys  johnsoni  holotype.  Ventral 
aspect  of  skull  and  upper  molar  row  as  stereopairs. 
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Figure  3.  Length  of  bulla  versus  maximum  skull  length  for  adult  Pseiuhmys  johnsoni  (■),  P.  chapmuni 

(♦),  P.  Iwrniann.sburgensis  - Northern  Territory  (A),  Pilbara  (□),  P.  hokum  {•)  and  P. 
(lelicaliilus  (X). 
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20  21  22  23  24  25 

SKULL  LENGTH(mm) 

Fijjure  4.  Regression  of  interparietal  width  versus  greatest  skull  length  for  adult  Pseudomys  johnsoni  (■), 


y = 0.4()4x  - 2.135,  r.-0.72,  p<.()5;  chapmani  (♦),  y -0.276-0.067.  r = 0.67,  p<.()5; 

P.  hennannsbiirgensis^J.  ( A),  y ^ 0.302x  + 1.091.  r = 0. 50,  p<.05.  P.  hoiami  (%).)/-{) \)12\  + 
6.341,  r = 0.26.  N.S.  and  P delicuUilus  (X).  y = 1 1.600 — 0.22Sx,  r -0.217,  N.S.  The  regressions 
between  P.  johnsom  and  P.  chapmani  and  P johnsoni  and  P hermannshuryensis  have  the  .same 
slope  but  intercepts  of  I*  Johnsoni  differs  signilicantly  from  both  P.  chapmani  (F,  .,,  = 34.25, 
p<.001),  and  hcrmannshur^'cnsis  (NT  only)  ( I- , .,,  = 20.04,  p<.00l).  Values  for  P. 

hermannshurgensis  from  Pilbara  (□).  W.A.,  are  alst)  plotted.  Regression  lines  are  shown  for  P. 
johnsoni,  P.  chapmani  and  P.  hermannshurgensis. 


less  numerous,  shorter  (9  mm).  Hairs  on  ventral  surface  of  body,  and  on  throat,  chin,  sides 
of  mouth,  manus  and  pes  White  - which  contrasts  sharply  with  Clay  of  lateral  parts;  basal 
one-third  of  ventral  hair  4.5  mm  long  and  Pale  Smoke  Gray.  Guard  hairs  on  venter  and 
abdomen  less  numerous,  up  to  7.5  mm  long  and  White. 

Hairs  on  tail  1.5  mm  long,  averaging  .57  hairs/scale  row;  on  dorsal  surface  hairs  Brownish 
Olive;  on  ventral  surface  White.  No  terminal  tuft  of  hair  on  tail.  Up  to  35  mystacial  vibrissae, 
posteriorly  these  are  very  long  (26  mm)  and  Black,  on  edge  of  lips  shorter  (11  mm)  and 
White.  Usually  a single  moderately  long  (14  mm)  Black  genal  vibrissae.  Two  supraorbital 
vibrissae,  the  longer  one  (16  mm)  twice  the  length  of  the  other.  Two  ulnar  vibrissae  both 
short  (4.5  mm)  and  white.  Occasionally  a short  (4  mm)  white  medial  antebrachial  vibrissa. 
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Skin  of  pes  and  manus  Warm  Buff.  Skin  of  car  Dusky  Drab.  Ventral  skin  of  tail  Deep 
Olive  Buff;  dorsal  skin  Buffy  Brown. 
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Figure  5. 


Length  of  pes  versus  length  of  ear  for  adult:  P.  johnsoni  (■).  P.  chapmani  (♦),  P.  holami  (•). 
P.  hermannsburgensis  from  Northern  Territory  (A)  and  Pilbara.  W.  A.  (□)  and  P.  delieatulus  {X). 


Figure  6.  Plantar  surface  of  left  pes  of  holotypc  of  Pseudomys  johnsoni. 
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Distribution  and  Habitat 

Pseudomys  johnsoni  has  a very  restricted  distribution  in  arid  central  Northern  Territory 
(Figure  7).  This  species  has  probably  had  a restricted  distribution  for  a very  long  time 
because  officers  of  the  Bureau  of  Mineral  Resources  involved  in  the  extensive  geological 
mapping  of  the  Northern  Territory  saw  only  four  pebble  mound  sites.  These  were  in  the 
Murchis^on  Ra.  (20"353()"S,  134"44'20"E,  2()"33'2()"S,  134°39'25"E  and  20°34'3()"S, 
134°3840"E)  and  the  Davenport  Ra.  (2(r453()"  134"3130"E)  (A.  Stewart  pers.  comm.). 
Most  of  the  captures  were  on  stony  ridges,  rises  and  gravelly  plains  vegetated  with 
Plectrachne  pungens  or  Triodia  longiceps  with  varying  degrees  of  shrubby  overstory  inclu- 
ding Acacia  spondylophylla,  A.  hilUana  and  Grevillea  wickhamii;  pebble  mounds  are 
commonly  associated  with  these  habitats  (M.  Hewett  pers.  comm). 


Figure  7.  Localities  of  specimens  of  Pseudomys  johnsoni  (fl).  P.  charnpani  (♦),  P.  fiermannsburgensis 

(A,  □),  P.  holami  (#)  anti  P.  delicatulus  (X)  used  in  this  study. 
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P.  j o h n s o n / 


Figure  8.  Wagner  tree  showing  relationships  between  r.seudomys  johnsoni,  P.  cliapmani,  P. 

hermannshiirgensis,  P.  holami  and  P.  dclicatulus.  Branch  lengths  are  shown  in  proportion  to  their 
estimated  values. 


Phylogenetic  Relationship 

These  relationships  are  derived  from  synapomorphies  involving  the  following  eight 
characters:  1,  elongated  first  loph  M';  2,  slight  occipital  intrusion  into  post-squamosal  sinus; 
3,  long  pes;  4,  long  ears;  5,  narrow  interparietal;  6,  long  bulla:  7,  short  anterior  palatine 
foramen;  8.  heavily  furred  tail.  Synapomorphies  determined  by  out-group  comparison  with 
Lcggadina  forresti.  In  the  character  matrix  presented  below  for  each  species,  plesiomorphic 
characters  are  scored  as  0 and  apomorphic  characters  as  1.  The  intermediate  continuous 
measurements  (all  characters  except  2)  are  scored  as  fractional  values  scaled  between  0-1  and 
based  on  their  mean  values  in  Table  I.  The  elongated  first  loph  of  M'  is  represented  by  the 
mean  value  for  the  crown  length  of  M'. 


Species 

1 

2 

3 

Character  Matrix 

4 5 

6 

7 

8 

P.  jo  h ns  on  i 

1 

1 

.43 

.27 

.22 

.80 

.75 

.05 

P.  chapmani 

,62 

0 

0 

0 

1 

1 

1 

.09 

P.  herrnannshurgensis 

.05 

0 

.25 

.47 

.07 

.58 

.14 

.13 

P holami 

0 

0 

1 

1 

0 

.43 

0 

1 

P.  delicatulus 

.08 

1 

.10 

.20 

.52 

0 

.71 

0 
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The  Wagner  tree  derived  from  this  character  matrix  was  produced  manually  utilising  the 
Wagner  algorithm  as  illustrated  in  Wiley  (1981).  It  is  rooted  by  assuming  an  ancestral  species 
with  all  characters  plesiomorphic  (zero  values)  (Figure  8). 

The  Wagner  tree  indicates  that  R johnsoni  and  P.  chopmani  are  sister  species  and  that  P. 
holami  is  the  most  distantly  related  to  P.  johnsoni. 

Etymology 

Named  after  Dr  Ken  Johnson,  Conservation  Commission  of  the  Northern  Territory,  in 
recognition  of  his  contributions  to  the  study  of  mammals  in  the  Northern  Territory. 

Remarks 

Pseudomys  johnsoni  is  typical  of  other  species  in  the  genus  Pseudomys  Gray,  1832, 
diagnosed  by  Thomas  (1910)  as  containing  species  that  have  a mammary  formula  of  0-2  = 4 
(none  having  pectoral  mammae).  Their  skull  is  lightly  built,  without  supraorbital  ridges;  the 
interorbital  region  is  narrow,  parallel-sided  with  round,  or  in  a few  species,  square  edges. 

Although  lacking  the  computor  facilities  required  to  carry  out  a detailed  morphometric 
study  of  the  relationships  of  P.  johnsoni,  it  appears  to  be  closer  both  phenetically  and 
phylogenetically  to  P.  chcipmani  than  to  the  other  species  considered. 

The  taxon  Pseudomys patrius  (Thomas  and  Dollman , 1909)  was  also  examined  because  of 
its  larger  size  and  the  possibility  that  Mahoney  (as  reported  in  Ride  1970)  was  incorrect  in 
synonomysing  P.  patrius  within  P.  delicatulus.  1 am  in  support  of  Mahoney's  judgement  of  the 
placement  of  this  taxon. 

Specimens  Examined 

Museum  catalogue  numbers  are  prefixed  with  WAM  (Western  Australian  Museum).  AM  (Australian 
Museum);  C'AWC  (Central  Australian  Wildlife  Collection)  and  BMNH  (British  Museum  of  Natural  History).  All 
are  adults. 

Fsciuiomys  holunii  Trou^hion.  h)32 

South  AiLsimlid.  Ooldea,  3(r27'S.  13F5()'E,  AM  M4938.  female,  skin  and  skull  (holotype);  1 9 . AM  M2991,  skin 
and  skull;  29  , AM  M4931.32,  entire  alcohol  specimens. 

Western  Australid  (all  alcohol  specimens  with  skulls  separate).  Black  Flag  Hs.  area.  Goldfields  30°35'30"S,  I2!°16'E, 
3d  , 1 9 : WAM  M2()531,  WAM  M2(l544-46:  3(F37'0()"S.  12C18'()0"E.  29  , WAM  M2()535-6;  3(F37'S,  121°18'E,  26  , 
19,  WAM  (M2()5.38-9.  M20547);  3(F30'S.  122"21'E,  Id.  WAM  M20542;  3(E35'3()"S,  \2]AWE.  29.  WAM 
M2(l532-3;  near  Woolgangie  Road  Station.  3E18'(I(I"S,  12(r32'30"E.  Id,  19.  WAM  M20587-8;  3E18'3()"S, 
12(r32'3()"E.  Id,  WAM  M20589;3n7'()(l''S,  12(F33'30"E.  I d , WAM  M2()585: 3E2()'3()"S,  12(C32'30''E.  Id  WAM 
M20386;  Goongarric  area.  Goldfields.  29CS3'15"S.  I2ni'43"E,  Id,  WAM  MI7561:  Woodline  area.  3E53'S. 
122°27'E.  Id,  WAM  M 17971;  Kawlinna  3n)I'S.  !23“20'E.  19,  AM  M4644.  skin  and  skull. 

Pseudomys  hermunnshur^ensis  (Waite,  189(i) 

Hermannsburg,  central  Australia  23°37'S,  132"46'E.  ? sex,  AM  M1()70A,  skin  and  skull  (lectotype). 

Western  Australia  (all  alcohol  specimens  with  skull  separate).  Pilbara.  Woodstock  Ms.,  2r37'S,  1 18°37'E.  3d  , 2 9 , 
WAM  (M3418.  M3387.  M5583  A & B,  M373.3-6.  M7734);  Marillana  Hs.,  22”47'1()"S.  U9H547"E.  Id.  WAM 
M18815;  Yandicoogina  Ck.  22°45'3(rs,  1 19H3'()8''E.  Id.  29,  WAM  M1899I-3;  30  km  S Roebourne,  2E03'S, 
117“07'E,  Id,  WAM  M 101822. 

Northern  Territory.  Kurundi  Hs.,  (alcohol  specimens  with  skull  separate).  20°36'S,  134®50'E,  29,  CAWC  (844, 
852);20H2'S,  i34“31'E,  1 d , CAWC  853;  20°37'S.  I34°50'E,  29  . CAWC  (841,  843);  2()'^42'S,  I33°12'E,  I 9 , CAWC 
848;  20“4I'S,  135H3'E,  Id,  CAWC  839;  20°42'S,  13343'E,  Id,  19,  CAWC  (830.  836);  20H2'S,  i34"24'E,  19, 
CAWC  846;  20°28'S-  134"29'E,  1 9 , CAWC  842;  Meerie  Wh.',  Phillip  Ck.  Hs.,  19H4'S,  134'’15'E,  29  , CAWC  953-6. 
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Pseudomys  chapniani  Kitchener,  1980 

Piibara  (all  alcohol  specimens  with  skulls  separate).  Woodstock  Hs.,  2r37'S.  18°57'E,  1 6 . WAM  M3419;  Mt 
Edgar  Hs.,  2n8'S,  I20‘’()4'E.  1(5,  WAM  M3767;  White  Springs  Hs.,  2r47'S,  118"48'E,  WAM  M5865;  West 
Angelas  2 E47'S.  11K''48'E,  26  , 1 5 . WAM  M 18249-51  (including  holotype  WAM  M18251 );  Mt  Meharry,  23°12'S, 
118“49'E.  2d  , WAM  {MI6825,  M18345):  Mt  Bruce.  22°37'3()"S.  n8'^()3'30"E.  1 d.  29.  WAM  (M18751-2,  M24936); 
Wiltenoom,22“21'3(rS,  1 18°17'20''E.  Id.  WAM  M19839;  Nr  Marillana  Hs.,  22"45'50"S,  1 19'=’13'08''E.  Id,  WAM  M 
18977. 

Pseudomys  deUcatidiis  (Gould,  1842) 

Vf^esteni  Australia  (alcohol  specimens  with  skull  separate  unless  otherwise  stated).  Bohemia  Downs  Hs..  18  54 S, 
I26°15'E.  I 9,  WAM  M12Ki2;  Prince  Regent  R.  Nature  Reserve  15“26'12"S.  125°36'42''E,  Id,  I 9,  WAM  MI231h, 
M12318;- 15-07'32"S.  I25°32'47"E.  1 9 , WAM  M12318;  Edgar  Ra.  I8"52'5()"S,  123°43'00''E,  1 9 . WAM  M15065; - 
18°54'00''S,  123°02'20"E.  I d , WAM  M16710;  Burrup  Peninsula  2(r'37'40"S,  116°47'40"E.  1 9 , WAM  MI9103;  17  km 
112°  from  Mardic  Hs.,  2n5'00''S.  1 16"074()''E,  Id,  WAM  MI9686;  27.5  km  138°  from  Mardie  Hs.,  2r23'()0"S, 
116°093()''E.  2d  . WAM  (M19692,  M 19695;  Kalumhuru  14°!6'12"S.  I26°37'54''E,  19,WAMM  19927. 

Northern  Territory.  Port  Essinglon  1 Eld'S,  132°()9'E,  ? sex.  BMNH  42.5.26.17-18,  skin  and  skull,  (syntypes 
Pseudofuvs  delieaiidus  ((iould.  1842). 

Queensland.  Mt  Inkerman  I9°45'S.  147°30'E,  19,  BMNH  7.8.9.44,  skin  and  skull  |holotype  Pseudomys  patrius 
(Thomas  and  DtJllman.  I9()9)|. 
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Appendix  I 

Measurements,  counts  and  weights  for  the  following  type  specimens:  P.  johnsoni  (CAWC  854, 
Ad,  S,A1,  holotype);  P.  cluipmani  (WAM  M18251,  Ad,  S,AI,  holotype);  P hermanns- 
burgensLs  (AM  M1070A,  ?sex,  S.  sk,  lectotype);  P.  holami  (AM  M4938,  A9,  S,  sk,  holotype), 
P deUcatulus  (BMNH  42.5.26.18,  ?sex,  S,  sk,  syntype);  P.  patrius  (BMNH  7.8.9.44,  A,  S,  sk, 
holotype).  A,  adult;  S.  skull.  Al,  carcase  in  alcohol,  sk,  skin;  NA,  measurements  not  avail- 
able. * from  Troughton  (1932).  Code  for  characters  are  in  captions  of  Figure  1 and  Table  1. 


Character 

P.  johnsoni 

P.  chapmani 

P.  hermanns- 
burgensis 

P.  bolami 

P.  deUcatulus 

P patrius 

GL 

23.4 

21.2 

NA 

23.3 

NA 

22.5 

NL 

8.2 

6.9 

7.7 

7.9 

lA 

8.2 

NW 

1.9 

2.0 

2.2 

2.2 

2.2 

2.0 

IW 

3.3 

3.4 

3.3 

3.7 

3.5 

3.1 

zw 

11.8 

10.8 

NA 

12.1 

NA 

11.0 

MW 

9.5 

8.8 

NA 

9.5 

NA 

8.8 

BW 

11.0 

10.5 

10.7 

11.5 

NA 

10.4 

BD 

7.5 

6.9 

NA 

7.2 

NA 

6.8 

IPW 

7.0 

5.6 

NA 

NA 

NA 

NA 

PL 

12.0 

10.7 

NA 

11.8 

NA 

12.1 

APF 

3.5 

3.4 

4.3 

4.8 

NA 

4.2 

BL 

19.2 

17.6 

NA 

NA 

NA 

18.3 

BUL 

5.1 

5.7 

4.8 

4.9 

NA 

4.0 

BUW 

10.9 

10.6 

NA 

11.4 

NA 

9.8 

Mi-M’ 

4.2 

3.7 

3.6 

3.4 

3.7 

4.2 

M^L 

2.2 

2.0 

1.8 

1.8 

1.9 

2.3 

M-^W 

1.3 

1.1 

1.1 

1.1 

LI 

1.2 

M'L 

0.9 

0.7 

NA 

NA 

0.8 

0.8 

Mt-M, 

3.8 

3.3 

3.1 

3-4 

3.0 

3.9 

CAL 

5.5 

4.8 

5.3 

5.1 

NA 

4.7 

CIL 

14.0 

13.0 

13.9 

13.9 

NA 

13.6 

CVL 

71.7 

56.0 

NA 

87.0* 

NA 

60.2 

TL 

75.8 

75.9 

NA 

88.0* 

NA 

80.4 

PL 

17.0 

15.2 

NA 

19.5* 

NA 

18.6 

EL 

11.7 

10.0 

NA 

16.0* 

NA 

11.1 

HS 

39 

36 

40 

84 

NA 

30 

WT 

10.4 

9.0 

NA 

NA 

NA 

NA 
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Notes  on  a Collection  of  Bats  (Mammalia : Chiroptera)  from  Bali  L,  Indonesia 

DJ.  Kitchener*  and  S.  Foley** 


Abstract 

Taxonomic  notes  are  presented  on  a collection  of  bats  from  Bali  made  in  1982.  This  collection 
includes  two  species  not  previously  recorded  from  the  island  (Dobsonia  peroni,  Macroglossus 
sohrinus),  and  an  indeterminate  taxon  (?RoiisettiLS).  Thirty-five  bat  species  are  fisted  for  Bali  in 
addition  to  this  latter  form. 


Introduction 

In  1853  Temminck  described  Pteropus  varnpyrus  pluton  from  Bali  (and  Lombok  L).  No 
further  bats  were  recorded  from  Bali  until  1927  and  1929  when  Baron  Victor  Von  Plessen 
visited  the  island  to  collect  birds,  but  also  collected  twospeciesofbat(Sody  1933).  In  1929-31 
Kuroda  and  Yasuda  also  collected  two  species  of  bat  (Kuroda  1933).  Sody  visited  the  island 
for  several  months  during  1931  and  collected  a number  of  mammals  including  10  species  of 
bat.  In  1927  an  expedition,  which  included  Mertens  and  Rensch,  collected  two  species  of  bat 
in  Bali  (Mertens  1936).  Chasen  (1940),  in  his  handlist  of  Malaysian  mammals,  listed  12 
species  of  bats  from  Bali.  The  largest  and  most  representative  collection  of  bats  from  Bali 
was  made  between  1937-38  by  Von  Plessen;  this  collection  was  probably  purchased  by  the 
American  Museum  of  Natural  History  where  it  is  now  located.  The  latter  collection  was 
reported  on  in  the  taxonomic  revisionary  studies  of  G.M.H.  Tate  (Tate  1941,  194la-c, 
1942a-b).  Pohic  (1950)  produced  a synopsis  of  the  bat  species  known  from  Bali.  This 
included  28  species,  not  including  Dobsonia  peroni  which  was  known  from  nearby  Nusa 
Penida  i.  Oei  (1960)  reported  on  bats  from  Bali  but  included  no  additions  to  its  known  bat 
fauna.  Recently  Honacki  ct  at.  (1982)  and  Koopman  K.  (pers.  comm.)  report  several 
additional  species  to  the  island. 

In  1982,  as  part  of  his  studies  on  the  ecology  and  economy  of  Bali,  one  of  us  (S.F.)  made 
a collection  of  bats  from  Kabupaten  Gianya  and  Kabupaten  Klungkung  regions  in  southern 
Bali.  These  regions  are  situated  on  a volcanic  fan,  from  5()()-20()()  m above  sea  level.  The 
habitat  is  a mosaic  of  rice  fields,  multistoried  and  mixed  house  gardens,  and  dry  land 
agriculture.  This  collection  forms  the  basis  of  this  paper. 

The  Bat  Fauna  of  Bali 

The  list  of  species  known  for  the  island  (Table  1)  is  increased  from  the  latest  published  census 
of  28  species  by  Pohle  ( 1950)  to  35  species  as  well  as  an  additional  form  of  doubtful  taxonomic 
status  (?Rousettus).  These  additional  taxa  result  from  those  added  by  this  study,  published 


* Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000 

**  Centre  for  Resource  and  Environmental  Studies,  Australian  National  University,  Canberra  ACT  2600 
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Table  1:  List  of  bat  species  on  Bali  Island  and  the  authority  for  the  records. 

Species  Authority* 


Pteropodidae 

Pteropm  vainpyrus  pluton  Teniminck,  1853 
Roiiscltus  (mipiexiccmdatus  infumalus  (Gray.  1870) 
?Rousct{tLs 

R.  lesclwnaulli  shorirklgeiThonvds  & Wroughton.  1909 
Cynopferus  hnichyolis  hnichyotis  (Muller,  1838) 

C.  unhmxhdlus  tiithaecheilus  ( remminck,  1825) 
Doh.sonia  peroni  grandis  Bergmans,  1978 
Eonycieris  spelaea  glandifcra  Lawrence,  1939 
Mucroglossus  minimus  minimus  (CJeoffroy,  1810) 

M.  sobrinus  sobrinus  Andersen,  1911 
Emballonuridae 

Taphozous  longimanus  kampenii  Jentink,  1907 
T.  melanopogon  mekmopogon  Teniminck,  1841 
Nycleridae 

Nycteris  javuniai  E.  Gcoffroy,  1813 
Rhinolophidac 

Coelops  frithii  bernsteini  Peters.  1865 
Hipposidcros  alersaevus  Andersen,  1918 
H.  larmtus  lanvlus  (Horsficld,  1823) 

H.  diadema  diadema  (E.  Geoffroy.  1813) 

//.  /j/Vo/or  Teniminck,  1835 
H.  galeriius  Cantor.  1846 
Rhinolophus  acumimuus  uudax  Andersen,  1905 
R.  celebensis  javankus  Andersen,  1918 
R.  luctus  lucius  Tcmminck,  1837 
Vespertilionidae 

Kerivoula  hardwkkei  hardwickei  (Horsfield,  1825) 

K.  pkm  pkia  (Pallas,  1867) 

Myotis  j'orrnosus  (Hodgson,  1835) 

M.  horsfieldii  horsjieldii  (Teniminck,  1840) 

M.  rnuricola  murkola  Gray.  1846 

Phoniscus  jagori  javanus  Thomas,  1880 
Pipistrellus  imbricatiis  imhrkatus  Horsfield,  1824 
P.  macrotis  (Teniminck,  1835) 

P.  tenuis  nitidus  Tomes,  1858 

Tylonycteris  pachypus pachypus  (Temminck,  1835) 

T.  rohustula  Thomds,  1915 
Minioptcnis  schreibersii  hlepotis  (Temminck,  1840) 
Scotophilus  kuhlii  temminckii  Leach,  1822 
Molossidac 

Chaerephon  plkatus  tenuis  (Horsfield,  1822) 


1,2,  3,  4,  12,  13 

*1.  Sody(1933) 

12,  13,  16,  18 

2.  Kuroda(1933) 

21 

3.  Mertens  (1936) 

12,  13,  17,  18,21 

4.  Chasen(1940) 

1,4,  12,  13,21 

5.  Tate.  G.H.H.  (1941) 

1,3,4,  12,  13,21 

6.  Tate.  G.H.H.  (1941a) 

12  + , 17  + ,21 

7.  Tate.  G.H.H.  (1941b) 

12,  13 

8.  Tate.  G.H.H.  (1941c) 

1.4,  12,  13 

9.  Tate.  G.H.H.  (194ld) 

21 

10.  TUc.  G.H.H.  (1941c) 

11.  Tate.  G.H.H.  (1942a) 

5,  13,21 

12.  Tate.  G.H.H.  (1942b) 

5,  13 

13.  Pohle(1950) 

14.  Oei(I960) 

10,  17 

15.  Koopman  ( 1973) 

16.  Bergmans  & Hill  (1980) 

10,  13,  17 

17.  Honackic/tf/.  (1982) 

20 

18.  Rookmaakcr& 

20 

Bergmans  (1982) 

6,  13,21 

19.  Hill  (1983) 

13 

20.  AMNH  collections  not 

13 

referred  to  in  4 to  12  above 

1,4,  13,  17 

(K.  Koopman  pers.  comm. 

17,  20 

21.  This  study. 

3,  13,  17,  20 

1,4,  9,  13,  17 
2,4,9,  13,  17 
17,  20 

4,  13,  17,  19,  20 

I,  3,  4,  8,  13,  14, 
19,21 

9,  13,  17 
4,  13,  17 

II,  13,  17 

11+  +,  13,  15,  19 
11,  13 

1,4,  11,  13,21 
9,  13 

1,4,  II,  13,  14,21 
7,  13,  17 


+ Nusa  Penida  Is.  near  Bali 
+ + as  P.  imbricatus  (K.  Koopman  pers.  comm.) 
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i records  overlooked  by,  or  unavailable  to,  Pohle  (1950),  and  specimens  lodged  in  the 
^ American  Museum  of  Natural  History  and  communicated  to  us  for  the  first  time  by  Dr.  K. 

IKoopman. 

The  taxonomy  used  herein  generally  follows  Honacki  et  ai  (1983)  but  with  the  following 
important  exceptions: 

(i)  In  the  treatment  of  Myotis  we  follow  Hill  (1983)  in  separating  M.  muricola  and  M.  ater 
and  allowing  that  M.  niasemis  is  possibly  a distinct  subspecies,  but  restricted  to  Nias  I.  We 
consider  the  specimens  from  Bali  referred  to  by  Tate  (1941c)  as  M.  'niasensis  to  be  M. 
muricola. 

(ii)  We  follow  Hill  (1983)  in  recognising  that  Cynopterm  titthaecheilus  is  distinct  from 
C.  sphinx.  While  we  have  no  measurements  to  refer  to  for  the  record  of  C sphinx  from  Bali 
by  Pohle  (1950)  we  consider  it  probably  C titthaecheilus. 

(iii)  Rhinolophus  borneensis  is  distinct  from  R.  celebensis  (Hill  1983). 

I The  specimens  referred  to  by  Honacki  et  al.  ( 1982)  as  R.  borneensis  are  considered  to  be 
j R.  celebensis  (K.  Koopman  pers.  comm.). 

This  Collection 

Taxonomic  notes  are  provided  on  the  specimens  (all  in  spirit)  lodged  in  the  Western 
Australian  Museum  (WAM  16151-95)  only  if  observations  add  to  the  published  literature. 
Measurements  are  in  mm.  Rostrum  length  is  from  orbit  to  nares;  mandible  length,  from 
condyle  to  front  of  premaxilla;  skull  length,  from  lambda  to  gnathion.  Colours,  if  capitalised, 
are  those  of  Ridgway  (1912). 

?Rousettus 

M 16159.  A juvenile  female  with  milk  upper  incisors.  Originally  thought  to  be  Roiisettus 
amplexicaudatus  but  its  skull  has  several  unique  features.  Firstly,  the  rostrum  is  intermediate 
in  length  between  apparently  similar  aged  individuals  of  Cynopterus  brachyotis  and  R. 
leschenaulti  from  Bali.  Secondly,  it  lacks  a basal  foramen  on  the  dorsal  surface  of  the  post 
orbital  process  - a condition  supposedly  restricted  to  the  cynoptcrinc  genera  Nyctiniene, 
Balionycteris,  Chironax,  'fhoopterus,  Penthetor  and  Sphaerius  (Andersen  1912),  but  this 
specimen  is  none  of  these.  Thirdly,  it  has  an  obvious  opening  of  the  post  glenoid  canal  onto 
the  lateral  surface  of  the  skull  just  posterior  to  the  junction  of  the  zygomatic  and  squamosal. 

We  have  examined  a number  of  juvenile  R.  amplexicaudatus  minor  of  similar  age  in  the 
National  collections  of  Singapore  (specimens  nos.  782-7  from  Bulong,  Java),  none  of  which 
have  the  above  characters.  K.  Koopman  (pers.  comm.)  has  examined  al!  the  skulls  of  R. 
amplexicaudatus  from  Bali,  in  the  AMNH  collections.  While  he  found  no  specimen  that 
combined  the  unique  characters  referred  to  above,  two  did  show  a small  dorsal  opening  of 
the  post-glenoid  canal  on  one  side,  but  not  on  the  other. 

Measurements  - forearm  length  64.5,  metacarpal  III  length  42.0,  tibia  length  27.1,  ear 
length  14.6,  skull  length  31.6,  rostrum  length  8.4,  condylobasal  length  29.7,  mandible  length 
23.5,  least  interorbital  width  6.8,  post  orbital  width  9. 1 , braincase  width  13.9,  zygomatic  width 
18.1,  C'-M^  length  11.2,  C^-M^  length  11.9.  (M3  not  visible). 
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Roiisettus  leschenaulti  shortridgei 
M16152-4,  MI6157  (2  juv  9 , 2 ad.  9 ). 

Measurements -forearm  length  (73.4-90.1),  metacarpal  III  length  (46.8-57.6),  tibia  length 
(31.7-43.0),  ear  length  (18.4-22.1),  skull  length  (35.4-41.9),  rostrum  length  (10.6-13.8), 
condylobasal  length  (33.7-40.5),  mandible  length  (26.5-34.1),  least  interorbital  width 
(6. 1-8.2),  post  orbital  width  (8. 1-9.0),  braincase  width  (15.0-16.7),  zygomatic  width 
(20.0-24.6),  C'-M-  length  (13.6-15.3),  C^-M^  (15.1-17.5),  length  M,  (1.7-1.9). 


Cynopterus  brachyotis  brachyotis 
M16155,  M16158,  M16160-5  (5d,  39). 

Sody  (1933)  presents  measurements  of  C.  brachyotis  javanicus  for  specimens  from  west 
(Djembrana)  and  northern  (Boeleleng)  Bali  localities;  their  forearms  averaged  61.3  (57-65) 
mm.  Chasen  (1940)  considered  C brachyotis  javanicus  to  be  on  Bali.  Tate  (1942b:341)  also 
referred  specimens  from  Kuta  and  Nusa  Penida  I.  (near  Bali)  which  had  forearm  lengths  of 
c.  61  mm  to  C.  6.  javanicus. 

Our  measurements  of  adults  have  forearms  averaging  62.3  (59.1-66.3);  these  and  other 
measurements  (Table  2)  show  them  to  be  more  consistent  with  C.  b.  brachyotis.  Further,  our 
measurements  differ  in  some  significant  respects  from  those  of  C.  b.  javanicus  from  Bali 
(Sody  1933).  For  example  C'-M'  length  of  our  adult  specimens  average  9.9  which  is 
significantly  larger  than  Sody's  average  of  9.4  (t  = -4.01,  p<().0()2).  Also  there  is  a trend  for 
M‘-M‘  width  in  our  specimens  to  be  shorter:  8.6  (8.1-8.9)  versus  8.9  (8.3-9.I).  Our  measure- 
ments for  condylobasal  length  are  in  close  agreement  with  those  of  Andersen  ( 1912:638)  but 
are  consistently  longer  than  those  presented  by  Sody  ( 1933)  which  may  have  been  measured 
from  the  inter-condylar  basal  notch. 

Two  specimens  (M16155,  M16158)  have  the  smallest  measurements  for  most  characters, 
except  their  post  orbital  widths  are  considerably  wider  than  the  other  specimens:  (8.0-8. 1) 
versus  (6.3-7.()).  Also,  their  post  orbital  process  is  smaller  and  more  posteriorly  directed,  and 
their  pelage  a generally  lighter  colour.  One  of  these  (M16158)  is  obviously  sub-adult  in  that 
its  metacarpal  and  phalangeal  joints  have  swollen  epiphyses  and  that  they  have  tooth  w'ear; 
the  other  (M 16155)  appears  to  be  adult.  Measurements  taken  on  a number  of  specimens  of 
C.  b.  brachyotis  from  Singapore  L,  Malay  Peninsula  and  associated  east  coastal  islands  (listed 
at  the  end  of  this  section)  show  significant  (p  = .01)  negative  relationship  between  the  post 
orbital  width  and  skull  length  (Fig.  1).  This  relationship  is  of  the  form  y = 13.08-0. 226x 
(r  = -.47);  it  is  unchanged  if  both  variables  are  logged  to  conform  with  the  normal  allometric 
relationship  between  such  measurements  (Huxley  1932).  These  data  suggest  the  unusual 
situation  of  a cranial  measurement  becoming  smaller  as  the  skull  grows.  Subjectively  this 
trend  could  be  seen  in  this  series  of  C.  b.  brachyotis  from  Malaysia  and  Singapore.  As  the 
posterior  cranium  elongated  it  created  a thinning  immediately  behind  the  post  orbital 
processes;  these  processes  also  show  a tendency  to  project  more  laterally  as  the  skull 
enlarges. 

The  fur  colour  of  the  large  female  specimens  is:  abdomen  - Light  Grayish  Olive  tinged 
with  Deep  Olive  Buff;  throat,  chest  and  sides  of  neck  - Deep  Olive  Buff;  head  and  back  of 
neck  - Olive  Brown;  dorsum,  shoulders  and  forearm  - Drab;  uropatagium  and  proximal 


226 


D.J.  Kitchener  and  S.  Foley 


-*  7- 
< 


CQ 

CC 

O 


(/) 

o 

Q. 


6- 


26 


Figure  I: 


o 


A 


^ ^ j ^ ^ ^ 1 ^ ^ ^ ^ 1 ^ ^ ^ 1 ^ I ^ ^ I 

27  2 8 29  30  31 

SKULL  LENGTH 

Relationship  between  postorbital  width  and  skull  length  of  29  Cynopierus  hrachyolis  hrachyotis 
from  the  Malay  Peninsula.  Singapore  J,  and  associated  cast  coast  islands  (•);  8 C’.  hrachyotis 
hrachyotis  from  Bali,  this  study  (O),  and  lit’,  hrachyotis  (javanicus)  from  Bali;  Sody  ( 1933)  (A). 
The  regression  line  (its  # - •, 


edge  of  plagiopatagium- Drab,  tipped  with  Ochraceous Tawny.  In  the  large  males  the  colour 
of  the  throat  and  chest  and  sides  of  neck  deepened  from  Sanford’s  Brown  to  Cinnamon 
Rufous. 

The  fur  colour  of  the  two  smaller  individuals  (M 16155,  M 16158)  is  as  follows:  dorsum  — 
Sepia,  tipped  with  Tawny  Olive  on  shoulders;  dorsal  surface  of  forearm,  uropatagium  and 
proximal  edge  of  plagiopatagium  — Tawny  Olive;  face,  throat,  chest  and  ventral 
plagiopatagium  - Pale  Olive  Buff;  abdomen  Pale  Brownish  Drab. 

These  few  specimens  weaken  the  subspecihe  distinction  between  hrachyotis  and 
javanicus. 

Other  Cynopterus  hrachyotis  hrachyotis  Measured 
Singapore  and  associated  islands. 

Pulau  Ayer  Merbau  (45.8,  2d , 1 9 l?sex);  Pulau  Merambong  (35,  1 9 );  Pulau  Senang  (33 
-19),  Singapore  I.  (32,  46,  49,  50,  51,  53,  54,  6252-39 , 4d,  1?). 

Malay  Pcninsula/east  coastal  island. 

Pulau  Pisang,  Great  Redang  I.  (2073/10,  2705/10,  ? number-  1 9 , 2?scx);  Sri  Buat  I.,  off 
Pahang  Coast  (304/12,  307/12  - 29);  Koh  Kra  I.  (1580/CBK,  Id);  Tanjong  Surat,  Johore 
(922/11,  2548-  19,  l?scx);  Pulau  Besar,  Malacca  (1192/11,  1194/11  - Id,  2?scx);  Nyalas, 
Malacca  (2559-62/10- ?sex). 
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Cynopterus  titthaecheilus  titthaecheilus 
M16151,MI6I56(2cJ). 

Measurements  of  these  (Table  2),  and  measurements  presented  by  Sody  (1933:69)  for 
three  Bali  specimens,  show  that  the  Bali  specimens  have  large  skulls  approximating  those 
from  Java  (see  Hill  and  Thonglongya  1972).  However  the  ear  lengths  of  those  from  Bali  tend 
to  be  shorter. 

Pelage  colour  of  chest  and  abdomen  - light  Grayish  Olive;  dorsum  and  forearm  - Mouse 
Gray;  head  - Dark  Gray;  throat  - Light  Grayish  Olive  interspersed  with  Warm  Buff. 

M1615()  (adultd)  is  an  old  specimen  with  worn  teeth;  its  fur  grizzled,  particularly  chest 
and  abdomen  which  are  Hair  Brown;  towards  centre  of  body  tipped  with  Olive  Buff  and 
laterally  to  a point  level  with  elbow  with  Cinnamon  Brown.  Lower  dorsum  and  forearm 
Chaetura  Drab.  Shoulders,  neck  and  throat  - Buffy  Brown  to  Cinnamon  Brown.  Hairs  on 
propatagium  and  proximal  edge  of  plagiopatagium  - Olive  Buff.  Hair  missing  from  head. 
Measurements  (Table  2)  arc  generally  larger  than  those  reported  for  C.  titthaecheilus  by 
Andersen  ( 1912:637)  and  Hill  (1983:119);  also  shape  of  and  M'  and  surface  cusp  on  P^  and 
Mj  are  similar  to  those  placed  in  the  'Niadius'  section  of  Cynopterus  (Andersen  1912:597).  It 
is  however,  considered  to  be  an  aged,  atypical  C.  titthaecheilus. 


'Fable  2.  Measurements,  in  mm,  of  Cynopterus  hrachyotis  and  C.  titthaecheilus  specimens  trom  Bali. 


Species 

C hrachyotis 

C.  titthaecheilus 

Cat.  Number 

M161S8 

M16155  M16163  M16165  M16162  M16161 

MI6I64  M16160 

M16156  M16151 

M 16150 

Sex 

9 

d 

3 

3 

3 

9 

9 

3 

c5 

3 

(5 

Age 

subadult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

adult 

Radius  length 

59. 1 

57.6 

59.1 

63.6 

61.0 

66.3 

61.9 

62.0 

74 

77.4 

81.5 

Metacarpal  III 
length 

37.4 

37.0 

38.2 

42.7 

40.0 

43.5 

41.6 

41.1 

47.5 

52.5 

51.6 

Ear  length 

15.8 

14.3 

14.9 

16.9 

15.9 

16.1 

15.5 

14.4 

18.8 

18.3 

19.2 

Ear  width 

10.0 

9.7 

10.2 

10.3 

9.7 

10.0 

10.7 

10.6 

12.2 

10.7 

10.6 

Pollex  length 
(pliisclaw) 

25.2 

23.6 

24.6 

25.2 

26.5 

26.1 

25.2 

24.7 

32.2 

33.9 

33.0 

Tibia  length 

20.6 

21.2 

23.7 

25.4 

24.0 

23.7 

25.6 

23.8 

30.7 

32.1 

34.7 

Skull  length 

26.1 

28.1 

28.9 

30.2 

29.0 

28.7 

29.6 

29.7 

35.7 

36.2 

39.6 

Rostrum  length 

6.1 

6.9 

6.9 

7.6 

7.2 

7.0 

7.7 

6.9 

9.4 

9.6 

10.4 

Condylobasal 

length 

24.4 

26.6 

27.7 

28.8 

27.8 

27.9 

28.9 

28.4 

34.2 

35.0 

37.4 

Mandible  length 

19.3 

20.0 

22.0 

22.9 

21.7 

21.9 

21.2 

22.7 

28.0 

27.6 

30.8 

Post  orbital  width 

8.1 

8.0 

6.9 

6.3 

6.8 

6.8 

6.7 

7.0 

7.6 

7.0 

6.2 

Braincase  width 

12.4 

12.2? 

12.5 

12.5 

12.2 

12.3 

12.5 

12.4 

14.2 

15.1 

15.6 

Zygomatic  width 

15.8 

- 

17.8 

18.8 

18.2 

19.0 

18.7 

19.1 

20.5 

22.1 

25.2 

C'-M'  length 
(crowns) 

9.0 

9.5 

10.1 

10.4 

9.4 

9.6 

9.9 

9.9 

12.9 

12.4 

13.5 

M'-M'  width 
(crowns) 

7.8 

8.6 

8.6 

8.8 

8.2 

8.1 

8.9 

8.7 

10.9 

11.1 

12.1 

P-^  width  (crowns) 

1.5 

1.6 

1.5 

1.6 

1.2 

1.4 

1.6 

1.5 

2.1 

1.9 

2.1 

228 


D.J.  Kitchener  and  S.  Foley 


Dobsonia  peroni  grandis 

M16i49  (adultd)-not  previously  recorded  from  Bali  but  known  from  nearby  Nusa  Penida. 

Measurements  - forearm  length  114.6,  metacarpal  III  length  75.1,  tibia  length  56.2,  pcs 
length  27.0,  skull  length  52.0,  condylobasal  length  49.6,  least  interorbital  width  9.4,  least 
postorbital  width  12.9,  braincase  width  20.2,  zygomatic  width  29.7,  rostrum  length  13.7, 
mastoid  width  19.4,  mesopterygoid  fossa  width  6.5,  C'-C  10.3,  C'-M-  22.2,  mandible  length 
41.7,  C,-M,  23.8. 

Throat  and  venter  - Dark  Olive  Buff;  shoulders  and  head  - Citrine  Drab;  patagia-  Dark 
Olive. 


Macroglossus  sobrinus  sobrinus 

M 16166-9  (2cJ,  2$  ) - not  previously  reported  from  Bali. 

Hill  (1983:35)  considers  that  there  are  two  distinct  forms  of  Macroglossus  in  Java.  The 
larger  of  these  has  nostrils  that  are  not  raised  marginally  to  form  an  incipient  tubular 
structure,  the  internarial  groove  is  represented  by  at  most  a narrow  linear  depression 
extending  about  halfway  to  upper  lip  and  the  lower  jaw  projects  forward  beneath  the  incisors 
to  form  a distinct  sub  square  jaw.  The  smaller  form  has  no  sugge^nou  of  a tubular  form  to  its 
nostrils,  but  the  internarial  groove  extends  as  a narrow  linear  depression  to  the  upper  lip, 
which  is  not  divided  and  there  is  no  suggestion  of  a squarish  chin. 

Hill  (loc.  cil.)  considers  that  the  larger  form  corresponds  to  the  form  .sY^6/7/2/fv  of  Andersen 
(1912)  and  the  smaller  to  minimus  Gcoffroy,  1810  of  Andersen  (loc.  cit.). 

Our  specimens  confuse  Hill  s distinction  of  the  forms  minimus  and  sobrinus  because  they 
overlap  several  of  his  diagnostic  measurements.  Most  noticeably  they  link  the  radius  length 
differences  noted  for  these  Javanese  forms  which  have  a gap  between  44.2  and  48.1  mm  as 
well  as  condylobasal  length  (gap  25.3  to  26.4)  and  rostrum  length  (gap  9.2  to  10.4).  Further, 
the  internarial  depression  and  shape  of  the  dentary  beneath  the  incisors  is  of  sobriniLs.  Sody 
(1933)  also  noted  that  several  measurements  of  the  single  specimen  he  examined  fell 
between  Andersen  s separation  of  sobrinus  and  minimus.  Chasen  ( 194y)  records 
Macroglossus  minimus  minimus  fre^m  Bali  but  adds  “(?  subsp.).”  He  lists  sobrinus  as  a 
subspecies  of  M.  minimus.  Overall,  specimens  of  this  study  more  typify  M.  sobrinus  than  M. 
minimus,  indicating  the  probability  that  both  species  of  Macroglossus  occur  in  Bali.  K. 
Koopman  (pers.  comm.)  considers  the  specimens  reported  by  Tate  (1942b)  from  Bali,  now 
lodged  in  AMNH  collections,  arc  also  closer  to  M.  sobrinus  than  to  M.  minimus,  and  also 
found  them  to  be  smaller  than  sobrinus  from  the  mainland. 

Colour  of  dorsum  and  head  Cinnamon  Buff;  venter  and  throat  — Pinkish  Buff  and  patagia 
- Saccardo's  Umber. 

Measurements  (N=4)  - forearm  length  43.1-47.4,  ear  length  15.5-16.5,  tibia  length 
17.5-19.6,  pes  length  9.6-10.2.  (N  = 3);  skull  length  27.2-27.7,  condylobasal  length  23.8-24.6, 
rostrum  length  8.9-9-5  least  interorbital  width  4.6-5. 1,  post  orbital  width  7.3-7.7,  braincase 
width  11.4-11.7,  mastoid  width  10.4-10.8,  mesopterygoid  fossa  3. 5-3.9,  C‘-C‘  5. 1-5.6,  mandible 
length  20.7-21.5. 
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Taphozous  longimanus  kampenii 
M16180-7(4d.49). 

The  two  females  with  undamaged  throats  have  a naked  throat  patch  and  one  had  a slight 
U-shaped  pouch.  All  four  males  have  a deep  u-shaped  throat  pouch.  None  of  the  males 
exhibit  the  straw-coloured  nape  referred  to  by  Tate  (1941:4).  Our  males  and  females  are 
quite  differently  coloured  and  accord  with  Dobson’s  (1878:385)  statement  that  “the  colour  of 
the  fur  varies  very  much...  the  darker-coloured  individuals  are  generally  females.”  The 
females  from  Bali  have  the  following  fur  colour  - dorsum,  head  and  throat:  Dusky  Drab; 
chest  and  abdomen:  Hair  Brown;  ventral  proximal  surface  of  plagiopatagium:  Pale  Smoke 
Gray.  Males  are -dorsum:  Mummy  Brown;  throat:  Ochraceous Tawny;  Chest:  Fawn  Color, 
grading  to  Avellaneous  on  abdomen  and  Hanks. 

Measurements  (N  = 7)  - forearm  length  (55.0-59.1),  ear  length  (15.5-16.8),  tibia  length 
(23.2-26.4),  pes  length  (11.1-11.6),  skull  length  (18.4-20.5),  condylobasal  length  (17.4-19.2), 
least  interorbital  width  (5.5-6.2),  zygomatic  width  (11.4-12.4),  braincasc  width  (9.4-10.3), 
mastoid  width  (9.8-10.9),  C'-C  (3.7-4.3),  M’-M'  (8.2-8.8),  C>-M'  (8.5-8.8),  mandible  length 
(15.0-15.6),  Ci-M,  (9.3-10.7). 

Hipposideros  diadema  diadema 
M16170-1  (29). 

Measurements  - forearm  length  86.4,  88.7,  ear  length  (2)  25.6,  27.8,  tibia  length  (2)  36.4, 
38.2,  pes  length  (1)  15.9,  skull  length  (1)  32.9,  condylobasal  length  (1)  27.7,  least  interorbital 
width  (1)3.7,  zygomatic  width  (1)  19.0,  braincasc  width  (1)  11.8,  mastoid  width(l)  15.4,  C'-C‘ 
(1)  8.7,  M'-M'  (1)  12.4,  C'-M^  (1)  13.3,  mandible  length  (1)  23.1,  C|-M,  (1)  14.2. 

Myotis  muricola  muricola 
M16I88,  MI6I90-4  (2d,  4$). 

Pelage  similar  to  that  of  specimens  from  Java  (Hill  1983:155)  but  with  dorsal  surface  a 
little  darker  (Olive  Brown  to  Clove  Brown)  and  with  the  predominant  colour  of  the  ventral 
surface  much  lighter  and  dominated  by  the  Pallid  Neutral  Gray  colour  of  the  tips  of  hair  with 
less  of  the  basal  hair  colour  of  Blackish  Brown  showing. 

These  specimens,  and  tho.se  of  Sody  (1933)  for  Balinese  M.  muricola,  tend  to  be  larger 
than  those  of /n/(/7ro/«  from  C.  Sulawesi  and  R.  Ranu  reported  in  Hill  (1983),  particularly  in 
the  following  measurements:  least  interorbital  width,  zygomatic  width,  braincasc  width, 
mandibular  length  and  forearm  length.  The  forearm  length  is  much  shorter  than  a muricola 
from  Java  which  had  a forearm  length  of  36  mm  (Kuroda  1933). 

Measurements  - forearm  length  (32.7-34.4),  ear  length  (12.4-13.2),  tibia  length 
(14.7-16.2),  pes  length  (5.4-6.3),  skull  length  (13.4-13.8),  condylobasal  length  (12.7-13.0), 
least  interorbital  width  (3. 1-3.3),  zygomatic  width  (79-8.8),  braincasc  width  (6.3-6.5),  mas- 
toid width  (6.8-6.9),  C'-C  (3.()-3.5),  M'-M’  (4.9-5.6),  C'-M’  (5.0-5.3),  mandible  length 
(9.5-10.3),  C,-M,(5.4-5.7). 

Tylonycteris  robustula 
M16195(cJ). 

Measurements -forearm  length  28.5,  ear  length  9.0,  tibia  length  13.4,  pes  length  6.1,  skull 


230 


D.J.  Kitchener  and  S.  Foley 


length  12.0,  condylobasa!  length  1 1.6,  least  interorbital  width  3.7,  braincase  width  6.7,  mastoid 
width  7.1,  C'-C  4.1,  M^-M^5.6,  C'-MM.l,  mandible  length  8.8,  C,-M^4.4. 

These  measurements  fall  within  the  range  given  for  T.  robustula  from  Djembrana,  S.W. 
Bali,  by  Sody  ( 1933)  except  that  the  braincase  width  is  narrower  than  the  smallest  in  Sody’s 
sample  (N  = 12)  of  6.9-7.2. 

Scotophilus  kuhlii  temminckii 
M16172-79  (5(3,3$). 

Measurements -snout  to  anus  55.0-65.3,  tail  length  43.5-46.0,  ear  length  14. 1-15.6,  forearm 
length  50.2-52.9,  tibia  length  19.7-21.5,  pcs  length  10.0-10.8,  skull  length  19.0-19.8,  least 
interorbital  width  4.9-5.4,  zygomatic  width  13.7-14.2,  mastoid  width  11.6-12.2,  braincase 
width  9.3- 10.5,  palatal  length  9. 5-9.8,  bulla  length  3. 4-3. 9,  C‘-C'  6. 2-6.6,  C'-M"*  6.7-7. 1 , 

8.7-9.0.  I,-M,8.5-8.9. 

These  specimens  agree  with  those  of  Tate  (1942a)  and  on  average  arc  not  smaller  than  the 
Javanese  form. 
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Quaternary  Fossil  Frogs  from  Skull  Cave  and  Devil’s  Lair  in  the  Extreme 

South-west  of  Western  Australia 

Michael  J.  Tyler"'' 

Abstract 

The  Quaternary  fossil  frog  faunas  of  Skull  Cave  and  Devil's  Lair  include  representatives  of  two 
families.  Extant  species  identified  arc  Litoria  adelaidcnsis  (Hylidae),  and  Chnia  gcorgiana, 
Limnodvnastes  dorsalis  and  Pseudophrvne  guentheri  (Leptodactylidac).  The  close  phylogenetic 
relationship  between  Litoria  cydorhynchus  and  L.  moorei,  and  between  the  genera  Hdeioporiis  and 
Neobatradius  precludes  further  specific  identification  of  material  referred  to  each  of  these  two 
groups. 

Introduction 

Western  Australia  has  a particularly  rich  frog  fauna  including  at  least  70  species  (Tyler,  Smith 
and  Johnstone  1984).  That  fauna  can  be  divided  into  three  separate  components.  The  most 
numerous  and  diverse  is  the  northern  unit  occupying  the  Kimberley;  its  phylogenetic 
affinities  are  with  that  portion  of  the  Northern  Territory  at  comparable  latitudes  (Tyler, 
Watson  and  Martin  1981).  The  second  unit  includes  the  Pilbara  and  adjacent  arid  zone,  and 
is  principally  an  endemic  fauna  supplemented  with  a number  of  species  found  elsewhere  in 
Australia.  Finally  in  the  moist  south-west  most  of  the  species  have  more  obvious  affinities 
with  the  fauna  of  the  south-east  of  the  continent  than  with  the  adjacent  geographic  area 
(Littlejohn  1967,  1981). 

The  frog  fauna  of  the  south-west  is  by  far  the  best  known  component  in  Western  Australia 
and  is  the  subject  of  a field  guide  (Main  1965).  In  the  same  area  frog  fossils  have  been  found 
in  rich  Holocene  and  Pleistocene  vertebrate  assemblages  (Balme  el  ul.  1978;  Porter  1979). 
Here  I provide  identifications  of  some  of  the  fossil  frogs  and  discuss  their  significance. 


Materials  and  Methods 

The  specimens  examined  are  lodged  in  the  vertebrate  palaeontological  collection  of  the 
Western  Australian  Museum.  Because  of  the  disarticulated  nature  of  the  material, 
identifications  and  comparative  studies  were  confined  to  ilia,  following  the  techniques  of 
examination,  measurement  and  description  outlined  by  Tyler  (1976).  The  study  of  the 
surface  architecture  of  the  fossils  was  facilitated  by  the  use  of  scanning  electron  microscopy. 

Comparative  skeletal  material  from  extant  specimens  used  in  this  study  is  located  in  the 
Department  of  Zoology,  University  of  Adelaide. 


* Department  orZoology,  University  of  Adelaide,  Box  498.  G.P.C)..  Adelaide,  South  Australia,  5001. 
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Results 

Family:  Hylidae  Hallowell,  1857 

Litoria  adelaidensis  (Gray,  1841) 

Fig.  I 

Material 

Skull  Cave-7(\\A5{\  right)  (used  for  SEM);  83.5.8(used  for  SEM);  83.2.30(3  right);  83.2.3(1  right);  83.2.22(1 
left);  83.2.19(2  left  (S' 2 right);  83.2.1(1  left  & 1 right);  83.2.7(5  left  & I right);  83.2.71(1  left). 

Dcvir.s  83.2. 17(  1 left). 

Description 

Twelve  ot  the  20  ilia  located  are  complete.  The  length  of  the  specimens  ranges  from  13.4 
to  10.35  mm.  The  characteristic  feature  of  this  species  is  the  way  in  which  the  margin  of  the 
broad  preacetubular  zone  parallels  the  anterior  margin  of  the  rim  to  the  acetabular  fossa 
(figure  1).  The  shaft  is  slightly  curved  and  bears  a very  shallow'  lateral  groove.  The  dorsal 
prominence  is  rounded  and  conspicuous.  No  distinct  dorsal  crest  is  present.  The  dorsal 
acetabular  expansion  and  ventral  acetabular  expansion  are  poorly  developed.  The  acetabu- 
lum is  prominent  and  has  a markedly  elevated  rim. 

Comparison  with  Extant  Material 

The  snout  to  vent  lengths  of  modern  L.  adelaidensis  range  34-35  mm  (males)  and  42-47 
mm  (females)  (Tyler  ct  al.  1984).  When  ilial  length  is  plotted  against  snout  to  vent  length,  it 
is  apparent  that  the  fossil  bones  are  from  large  individuals. 

Remarks 

The  form  of  the  preacetabular  zone  distinguishes  the  species  from  other  southwestern 
species,  and  resembles  most  closely  the  condition  of  L.  ewingi  (Dumeril  & Bibron)  from 
South  Australia  (Tyler  1977  Fig.  2). 

Litoria  sp.  cf.  L.  cyciorhynchus  (Boulenger,  1882)  and  L.  rnoorei  (Copland,  1957) 

Fig.  2 

Material 

Skull  Cave -HX2.\2(]  right);  83.5.31(  1 left);  76. 1.77  ( I right);  76. l.46(  1 right);  76.1.148(5  left  1 right);  76.1.203(1 
right);  83.5.2(3  right);  83.5.3(1  right);  83.5.5(1  right);  83.5.22(1  left  1 right);  83.5.25(2  left  3 right);  83.5.9(3  left); 
83.5.12(2 left  1 right);  83.2. 14(  I pair,  2 left  1 right);  83.5.13(1  left);  83.5.6(2  left  2 right);  83.5. 17(  1 right);  83.5.14(5  left 
3 right);  83.5.15(1  right)  (iiscti  for  SEM). 

At  least  26  individual  frogs  are  included. 

Description 

The  complete  ilia  range  from  20.6  to  29.4  mm  in  length.  These  and  modern  specimens 
share  an  elongate  shaft  and  a very  slightly  sigmoid  margin  to  the  preacetabular  zone  such  that 
the  margin  is  not  entirely  parallel  to  the  acetabular  rim.  The  dorsal  protuberance  is  small  and 
discrete,  and  extends  superiorly  only  slightly  above  the  dorsal  margin  of  the  ilial  shaft, 
merging  anteriorly  into  a short  and  slightly  developed  dorsal  crest.  The  dorsal  acetabular 
expansion  is  small  but  rises  at  an  acute  angle.  The  ventral  acetabular  expansion  is  moderately 
developed. 
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Remarks 

Litoria  cyclorhynchus  (Boulcngcr)  and  L.  moorei  (Copland)  arc  closely  related  species 
confined  to  the  southwest  of  Western  Australia.  Their  modern  distributions  are  largely 
allopatric  (Tyler  ct  al.  19S4,  Figs  41  and  39)  with  only  L.  moorei  recorded  in  the  vicinity  of  the 
fossil  deposits.  The  ilia  of  these  two  species  cannot  be  distinguished. 


Family:  Lcptodactylidae  Berg,  1896 
Crinia  georgiana  Tschudi,  1838 
Fig.  3 

Material 

Skull  Cave -^3.5Ji\  right);  83.5.24(1  right);  83.5. 26(  I right). 

Pevil’s  lMir-H?>.535{\  left):  83.5.36(1  left):  772.247(1  left);  77.3.133(1  right);  77.4.469(  1 right). 

Description 

The  ilial  shaft  is  incomplete  in  all  specimens,  but  straight  as  far  as  can  be  determined.  The 
preacctabular  zone  is  moderately  developed  with  a slightly  sigmoid  anterior  border.  The 
ventral  acetabular  expansion  is  moderately  developed.  The  dorsal  protuberance  is  poorly 
developed  and  the  dorsal  prominence  small  but  discrete.  The  dorsal  acetabular  expansion  is 
large  and  anteriorly  inclined  at  45°  to  the  ilial  shaft.  Crinia  georgiana  exists  in  the  vicinity  of 
the  fossil  deposits  (Tyler  et  al.  1984,  Fig.  21). 


HeleioporiisI Neobatrachus  spp. 

Fig.  4 

Material 

Skull  Cave  - 83.2.11(2  left  7 right);  83.2.28(1  right);  83.2.25(3  left  2 right);  76.1.43(1  right)  (used  for  vSEM); 
83.2.24(1  left);  83.2.13(1  left);  83.2.26(4  left  3 right);  83.2.8(1  left  4 right);  83.2.9(1  left  1 right);  83.2.10(1  left); 
83.2.4.(5  left  5 right);  76, 10,47(1  left);  76.]().48(  I left);  76.1().49(  1 left);  83.2.29(  I right);  83.5.4(  1 right);  83.2.21(6  left 
14  right);  83.2.20(6  left  12  right);  83.2.23(9  left  11  right);  83.2.  !5(  14  left  18  right);  83.2.2(29  left  15  right);  83.2.  (42 
left  28  right);  83.2.18(17  left  18  right);  83.2. 1(>(II  left  14  right);  83.2.27(7  left  6 right). 

This  collection  includes  a minimum  (T  163  frogs. 

Devil's  Lair  - 83.2.32(1  right);  73.11.429(1  left);  83.2.35(1  left);  75.5.530(1  right);  83.2.36(1  right);  83.2.33 
(1  right);  83.2.31(1  left  2 right);  77.6.874(1  right). 

I'his  collection  includes  a minimum  of  seven  frogs. 

Description 

The  ilial  shaft  is  elongate  and  cither  straight  or  very  slightly  curved  vcntrally.  The 
preacctabular  zone  is  broad  and  its  anterior  margin  is  uniform  and  almost  a quadrant.  The 
ventral  acetabular  expansion  is  large  and  well  developed.  The  dorsal  protuberance  is  large 
and  extremely  variable  in  form;  its  highest  point  is  on  a level  with  the  margin  of  the 
preacctabular  zone.  The  dorsal  prominence  is  small  and  varies  in  degree  of  lateral  extension. 
The  dorsal  acetabular  expansion  is  large  and  anteriorly  is  inclined  at  45°  to  the  shaft. 

Remarks 

These  two  genera  arc  closely  related  and  Neobatrachus  was  resurrected  by  Main  (1957a) 
from  the  synonymy  of  Heleioporus  apparently  on  the  basis  of  differences  in  breeding  biology. 
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Figure  2:  Right  ilium  of  Litoria  sp.  nr  L.  cyclorhynchus  and  L.  moorei  WAM  83.5.15. 
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Figure  4:  Right  ilium  of  HcleioporustNeobalrachns  sp.  WAM  76.1.43. 


Quaternary  Fossil  Frogs  from  the  South-west  of  Western  Australia 


All  species  are  morphologically  similar  in  overall  body  shape  and  limb  length  and  as  yet  no 
consistent  structural  characters  have  been  found  to  permit  their  separation.  Tyler  (1976) 
examined  ilia  of  a single  species  of  each  genus,  but  the  separation  proposed  there  cannot  be 
sustained  now  that  representatives  of  all  species  in  the  south-west  have  been  examined  in  the 
course  of  this  study.  Accordingly  these  specimens,  forming  the  dominent  component  of  the 
collections  reported  upon  here,  cannot  be  assigned  to  genus  or  species. 

Limiwdynastes  dorsalis  (Gray,  1841) 

Material 

Skull  Cave -l(x\..m\  left);  83.5.23(2  left);  83.5.27(  I right). 

Description 

The  ilial  shaft  is  slightly  curved,  lacks  a dorsal  crest  and  lacks  any  lateral  indentation.  The 
preacctabular  zone  is  very  poorly  developed,  forming  only  a very  narrow  border  to  the 
acetabular  rim.  The  shape  of  the  preacctabular  zone  for  the  shaft,  posteriorly  forms  a 
quadrant.  The  dorsal  protuberance  is  concave  on  its  anterior  margin  but  is  convex 
posteriorly.  The  dorsal  prominence  is  poorly  developed,  of  elongate  form  and  horizontally 
orientated.  The  dorsal  acetabular  expansion  is  well  developed  and  rises  at  an  angle  of 
approximately  45°  to  the  ilial  shaft.  The  ventral  acetabular  expansion  is  large  and  evenly 
rounded. 

Remarks 

Limnodynastes  is  characterised  principally  by  the  shape  of  the  dorsal  protuberance  which 
is  large  and  generally  has  a concave  anterior  margin  and  convex  posterior  margin  (Tyler 
1976).  Limnodynastes  dorsalis  is  the  only  member  of  the  genus  occupying  the  south-west  of 
the  continent.  Its  nearest  relatives  are  distributed  in  the  south-east  (Martin  1972). 

Pseudophryne  guentheri  Boulenger,  1882 

Material 

Devil's  Lair- right);  75.4.166(1  left  I right). 

Description 

The  ilial  shaft  is  only  very  slightly  curved  and  lacks  a lateral  groove.  The  preacctabular 
zone  is  poorly  developed  and  slightly  curved.  The  ventral  acetabular  expansion  is  small  and 
poorly  developed.  The  dorsal  acetabular  expansion  is  slightly  inclined.  The  dorsal  protuber- 
ance is  small  but  distinctly  raised  and  the  dorsal  prominence  large  but  poorly  demarcated 
from  it.  The  dorsal  acetabular  expansion  is  only  slightly  raised  above  the  dorsal  margin  of  the 
ilial  shaft. 


Discussion 

The  modern  frog  fauna  of  the  south-west  of  Western  Australia  includes  several  groups  of 
species  which  phylogenetically  are  closely  related,  and  exhibit  very  slight  morphological 
divergence  between  member  species.  For  example  three  of  the  four  species  now  referred  to 
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Ranidella  were  considered  to  represent  a single  species  prior  to  the  contributions  of  Moore 
(1954),  Main  (1957b)  and  Lattlcjohn  (1957). 

The  species  of  Ranidella  remain  more  readily  distinguished  from  one  anotlier  by  biologi- 
cal features,  such  as  the  nature  of  the  male  mating  call,  than  by  any  morphological  attributes. 
A comparable  situation  occurs  within  the  genera  Heleioporus  and  Neobairacluis  which  were 
synonymised  until  the  resurrection  of  Neohatrachiis  by  Main  (1957a). 

The  slight  differentiation  that  is  exhibited  in  the  external  morphology  of  the  species  is 
paralleled  by  skeletal  features.  Identification  of  fossil  material  of  these  animals  is  further 
complicated  by  the  disarticulated  nature  of  the  bones,  and  the  fact  that  the  ilium  is  the  only 
robust  bone  from  which  specific  identification  can  be  obtained.  In  consequence  the  only 
specific  identifications  obtainable  in  these  faunas  involves  species  that  are  phylogenetically 
remote  from  other  components  of  the  anuran  fauna. 

Each  of  the  species  reported  here  from  Quaternary  deposits  now  occurs  in  the  same  area 
(Tyler  et  al.  1984)  and,  in  the  case  of  groups  not  identifiable  to  species,  comparable  forms 
occur  in  the  area  today.  The  absence  of  Ranidella  is  probably  attributable  to  the  minute  size 
of  their  ilia:  they  are  unlikely  to  be  retained  in  any  extractive  process  designed  to  remove  the 
remains  of  larger  vertebrates. 
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A New  Species  of  Damselfish  (Pomacentridae)  from  Eastern  Australia  and  the 

Norfolk  Island  Ridge 


Gerald  R.  Allen'*'  and  John  E.  Randallt 


Abstract 

A new  species  ol  poniaeentrid.  ( hrotni.s  (ihyssicola,  is  descriheci  from  28  specimens  collected 
helween  !*-n(l  and  ld7S  oil  soutli'Casiern  Australia  and  remote  ptisitions  on  the  Norfttik  Island  Ridge 
between  New'  Zealand  and  New  (■aledt)nia.  All  specimens  were  trawled  at  depths  ranging  from  90  to 
1 52m,  well  below  the  limit  for  most  members  of  the  genus.  It  appears  to  be  allied  to  three  other  deep 
dwelling  species;  ( . C.  mi  ration  is,  and  C.  sirulisakcri  but  differs  in  dorsal  spine  ct)unt  and 

Its  distinctive  coltuir  pattern. 


Introduction 

Chromis  is  the  largest  genus  t)f  the  cireum-temperate  and  tropical  family  Pomacentridae. 
it  is  estimated  there  arc  about  70  species  represented  with  the  greatest  majority  inhabiting 
coral  rcets  ot  the  Indo-West  Pticilic  region.  Although  no  comprehensive  treatment  exists, 
recent  regional  generic  reviews  include  those  of  the  western  tropical  Pacific  by  Allen  (1975), 
the  Hawaiian  Islands  by  Randall  and  Swerdloff  ( 1973).  Japan  and  Taiwan  by  Randall.  Ida, 
and  Moyer  (1980),  and  the  Red  Sea  by  Allen  and  Randall  (1981).  A much  needed  overall 
revision  of  the  group  is  currently  in  progress  by  the  junior  author.  The  new  species  described 
herein  first  came  to  our  attentit>n  in  1976  when  specimens  were  forwarded  to  the  senior 
author  by  Mr  R.J.  McKay  of  the  Oneensland  Museum.  IJiey  were  collected  during  trawl 
operations  aboard  the  Japanese  research  vessel  "Kaiyo  Maru."  Additional  specimens  taken 
by  the  “HndeavtJur”  cruise  of  1910  were  subsequently  located  at  the  Australian  Museum, 
Sydney  and  three  others  were  trawled  by  the  New  South  Wales  State  Fisheries  research 
vessel  “Kapala"  in  1978.  The  new  species  is  particularly  interesting  with  regards  to  its  deep 
water  habitat  which  is  below  depths  frequented  by  most  pomacentrids. 

I he  metiiods  of  counting  and  measuring  are  the  same  as  those  described  by  Allen  ( 1972) 
except  the  length  of  the  dorsal  and  anal  spines  are  measured  proximaily  at  the  base  of  the 
spine  rather  than  the  point  where  the  spine  emerges  from  the  scaly  sheath.  Type  specimens 
are  deposited  at  the  following  institutions:  Australian  Museum.  Sydney  (AMS);  Bishop 
Museum.  Honolulu  (BPBM);  British  Museum  (Natural  History),  London  (BM[NH]); 
Queensland  Museum,  Brisbane  (QM);  United  States  National  Museum  of  Natural  History, 
Washington,  D.C.  (USNM);  Western  Australian  Museum,  Perth  (WAM). 


Department  of  Ichthyology.  Western  Australian  Museum.  I-Vancis  Street.  Perth,  Western  Australia  6(100. 
t Division  of  Ichthyology.  Bernice  P.  Bishop  Museum,  Box  19000-A.  Honolulu,  Hawaii  96817,  U.S.A. 
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Systematics 

Chromis  abyssicola  sp.  nov. 

Figure  1;  Tables  1 and  2 

Holotype 

OM  I.  21398,  94.0  mm  SL,  Norfolk  Island  Ridge,  approximately  520  km  NW  of  northern  tip  of  North  Island, 
New  Zealand  (32°28.2'S,  167°28.rE),  trawl  in  115-122  m depth,  R.  McKay  aboard  R.V  “Kaiyo  Maru."  13  January 
1976. 

Paratypes 

AMS  £.2905,  6 specimens,  90.8-101.2  mm  SL,  off  Cape  Morcton,  Queensland,  Australia  (27°10'S.  I53°40'E), 
about  8-11  km  SE  of  navigation  light,  trawl  in  90-93  m,  R.V.  "Endeavour,"  5 September  1910;  AMS  1.23685-007, 90.5 
mm  SL.  off  Nambucca  Heads,  New  South  Wales,  Australia  (between  30°43'S,  153°16'E  and  3()''4()'S.  !53°17'E), 
trawl  in  134-152  m,  K.  Graham  aboard  F.R.V.  “Kapala,"  10  October  1978;  AMS  1.24987-001. 2 specimens.  83.8-86.2 
mm  SL,  off  Cape  Byron.  New  South  Wales  (between  28'^43'S,  L53°51'E  and  28”39'S,  153'’50'E),  trawl  in  128-139  m, 
K.  Graham  aboard  ER.V  "KapalaT  I November  1978;  BM(NH).  1985.4.30,  116.8  mm  SL.  Norfolk  Island  Ridge, 
approximately  60  km  south  of  Norfolk  Island  (29°28.8'S,  I68°10.6'E).  trawl  in  9(1  m.  R.  McKay  aboard  R.V.  "Kaiyo 
Maru,”  17  January  1976;  BPBM  .^0352.  2 specimens,  98.3-116.8  mm  SL,  same  data  as  holotype;  OM  1.13418.  5 
specimens,  78.1-98.8  mm  SL,  same  data  as  holotype;  QM  1.13415,  6 specimens,  I09.5-I20.8  mm  SL,  same  data  as 
BM(NH)  paratypes;  USNM  2704f>3,  2 specimens,  110.7-115.2  mm  SL,  same  data  as  BM(NH)  paratypes;  WAM 
P.28421-001,  2 specimens,  110.6-113.5  mm  SL.  collected  with  holotype. 


Diagnosis 

A species  of  the  pomaeentrid  genus  Chromis  allied  to  a complex  of  three  deep  dwelling 
species  characterised  by  an  enlarged  eye  (2.()-2.9,  usually  less  than  2.5  in  head  length),  2 
spiniform  rays  on  upper  and  lower  edge  of  caudal  hn,  19  or  20  pectoral  rays,  28-34  gill  rakers 
on  the  first  arch,  and  similar  body  shapes.  The  group  includes  C.  megalopsis  Allen  (1976) 
from  Western  Australia,  C’,  miraiionis  Tanaka  (1917)  from  southern  Japan,  and 
C.  striihsakeri  Randall  and  Swcrdloff  (1973)  from  the  Hawaiian  Islands.  Chromis  abyssicola 
differs  from  these  species  mainly  in  having  13  dorsal  spines  instead  of  14  (one  of  two  known 
specimens  of  C megalopsis  has  13  spines),  and  a distinctive  colour  pattern  featuring  a 
blackish  blotch  in  the  pectoral  axil  which  extends  above  the  pectoral  fin  base. 

Description 

The  range  of  counts  and  measurements  for  paratypes  is  indicated  in  parentheses  if 
different  from  the  holotype.  Dorsal  rays  XIll,  14  (13  or  14);  anal  rays  II,  12  (11  or  12); 
pectoral  rays  20  (19  or  20);  procurrent  caudal  spines  2/2;  branched  caudal  rays  13;  gill  rakers 
on  first  branchial  arch  8 -b  21  =29  (8-10 -h 21-22  = 29-32);  vertical  scale  rows  28  or  less;  scales 
above  lateral-line  to  base  of  middle  dorsal  spines  1*/:;  scales  below  lateral-line  to  anus  10. 

Body  moderately  deep  for  the  genus,  the  depth  2.0  (2.0-2. 1)  in  standard  length,  and 
compressed,  the  width  2.4  (2.4-2.7)  in  depth;  head  length  contained  3.2  (3.0-3.3)  in  standard 
length;  snout  3.6  (3.3-3.7)  in  head:  eye  2.4  (2. 2-2.9)  in  head;  intcrorbital  space  convex,  the 
bony  width  slightly  less  than  eye  diameter;  least  depth  of  caudal  peduncle  2.3  (2. 3-2.7)  in 
head;  length  of  caudal  peduncle  2.3  (2. 1-3.0)  in  head. 

Mouth  oblique,  terminally  located,  the  maxillary  reaching  to  a vertical  through  anterior 
edge  of  eye;  teeth  of  jaws  multiserial,  conical-shaped  with  rounded  tips.  The  largest  about 
equal  to  nostril  diameter  in  height;  single  nasal  opening  on  each  side  of  snout;  nostril  with 
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Figure  1:  Chromis  ahyssicola,  holotype,  94.0  mm  SL,  Norfolk  Island  Ridge. 


Table  I:  Morphometric  proportions  (as  percentage  of  standard  length)  for  selected  type  specimens  of 

C 'hromis  ahyssicola. 


Character 

Holotype 

Paratvpes 

QM  I.2I398 

QM  1.3415 

QM  1. 13418 

Standard  length  (mm) 

94.0 

120.8 

1 13.2 

109.5 

98.8 

82.7 

Body  depth 

49.7 

47.0 

46.7 

48.2 

47.3 

48.7 

[R^dy  width 

20.7 

18.9 

18.8 

19.2 

19.1 

17.8 

Head  length 

31.5 

30.5 

30.6 

33.5 

31.4 

31.7 

Snout  length 

8.8 

8.6 

9.1 

10. 0 

8.7 

8.5 

Hyc  diameter 

12.9 

11.3 

11.5 

11.6 

12.1 

12.2 

Intcrorbital  width 

10.9 

10.8 

10.2 

10.4 

9,8 

10.9 

Least  depth  caudal  peduncle 

13.2 

13.2 

13.2 

12.6 

13.0 

13.3 

l.ength  caudal  peduncle 

13.8 

14.5 

10.2 

13.2 

13.6 

11.9 

Snout  to  origin  dorsal  lin 

39.3 

34.9 

37.2 

37.1 

36.2 

37.4 

Snouth  to  origin  anal  (in 

71.6 

73.8 

68.2 

74.9 

72.9 

72.6 

Snout  to  ori^in  pelvic  lin 

41.3 

47.5 

40.2 

47.1 

47.1 

40.3 

Length  dorsal  (in  base 

64.1 

62.2 

62.4 

63.3 

60.0 

63.4 

Length  anal  tin  base 

21.5 

20.9 

21.9 

21.6 

21.4 

23.8 

Length  pectoral  lin 

34.7 

32.1 

31.3 

32.6 

32.9 

32.9 

Length  pelvic  fin 

33.5 

31.3 

32.6 

36.3 

33.8 

31.8 

Length  pelvic  spine 

19.3 

17.4 

19.1 

19.5 

17.5 

17.9 

Length  Isl  dorsal  spine 

12.3 

9.4 

9.0 

9.8 

10.2 

1 1 .6 

Length  7th  dorsal  spine 

19.0 

18.0 

16.9 

17.8 

16.7 

19.3 

Length  13th  dorsal  spine 

12.8 

12.8 

13.3 

13.2 

12.7 

12.1 

Length  longest  .soft  dorsal  ray 

22.0 

19.2 

20.3 

21.0 

20.6 

22.1 

Length  1st  anal  spine 

9.3 

8.5 

8.0 

8.4 

8. 1 

9.4 

Length  2nd  anal  spine 

20.4 

19.4 

19.5 

20.6 

20.3 

21.9 

Length  longest  soft  anal  ray 

22.7 

20.2 

19.4 

20.3 

20.3 

22.6 

Length  caudal  fin 

36.7 

34.1 

35.8 

36.2 

34.9 

37.5 
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Table  2:  Fin-ray  and  lateral-line  scale  counts  for  type  specimens  of  Chromis  abyssicola. 


Soft  dorsal  rays 
13  14 

i 


Soft  anal  rays 
II  12 

n tT 


Pectoral  rays 
19  20 

~2  ^ 


Tubed  lateral-line  scales 
(damaged  and  not  counted  in  some  specimens) 
15  16  17  18 

6 7 3 i 


low  fleshy  rim;  margin  of  preorbital  and  suborbital  smooth;  pre  and  suborbital  relatively 
narrow,  the  greatest  width  less  than  !/:  eye  diameter;  margin  of  preopcrcle  smooth  or  slightly 
crenulate;  margin  of  subopercic,  intcropercle  and  opercle  entire  except  single  flattened  spine 
present  on  upper  portion  of  opercle  near  angle. 

Scales  of  head  and  body  finely  ctenoid;  head  and  body  entirely  scaled  except  area 
immediately  around  nostrils,  lips,  chin  and  isthmus  naked;  suborbital  with  single  row  of 
scales,  preopcrcle  with  2 major  transverse  scale  rows  and  row  of  small  scales  just  below 
suborbital  and  along  lower  margin,  rear  margin  naked;  dorsal  and  anal  fins  with  a basal  scaly 
sheath;  caudal  fin  scaled  about  V:  distance  to  end  of  lobes;  paired  fins  scaled  only  basally; 
axillary  scale  ot  pelvic  fins  about  Yz  length  of  pelvic  spine. 

d'ubes  of  lateral-line  ending  below  posterior  spines  of  dorsal  fin;  6 (0-6)  pored  scales 
posterior  to  tubed  scales;  a series  of  9 (4-8)  pored  scales  mid-laterally  on  caudal  peduncle  to 
caudal  base. 

Origin  of  dorsal  fin  at  level  of  first  tubed  scale  of  lateral  line;  spines  of  dorsal  fin  gradually 
increasing  in  length  to  fourth  or  fifth  spine,  remaining  spines  gradually  decreasing  in  length; 
membrane  between  spines  moderately  incised;  first  dorsal  spine  2.6  (2.7-3.4),  seventh  dorsal 
spine  1.7  (1.6-1.9),  last  dorsal  spine  2.5  (2.3-2.6),  longest  (sixth)  soft  dorsal  ray  1.4  ( 1.4-I.6), 
first  anal  spine  3.4  (3.4-3.9),  second  anal  spine  1.5  (1,4-1.6),  longest  (fifth  or  sixth)  soft  anal 
rays  1.4  (1.4-1.7),  all  in  head  length;  caudal  fin  forked  with  pointed  lobes,  its  length  0.9 
(().9-1.0)  in  head  length;  caudal  concavity  (measured  horizontally  between  longest  and 
shortest  rays)  7.2  (7.1-9.1 ) in  standard  length;  pectoral  fin  nearly  reaching  a vertical  through 
origin  of  anal  fin,  the  longest  ray  0.9  (0.9- 1. 0)  in  head  length;  filamentous  tips  of  pelvic  fins  of 
adults  reaching  slightly  beyond  origin  of  anal  fin.  the  longest  ray  0.9  (0.9-1.0)  in  head  length. 

Colour  when  fresh:  Overall  pale  bluish-grey  with  broad  dusky  grey  scale  margins; 
prominent  blackish  area  covering  most  of  pectoral  fin  axil  and  extending  for  short  distance 
(about  eye  diameter)  on  side  just  above  pectoral  fin  base;  dorsal  fin  mainly  grey,  slightly 
yellowish  posteriorly;  caudal  fin  yellow  with  broad,  dusky  grey  posterior  margin;  anal  fin 
light  grey  except  blackish  on  distal  third;  pelvic  fins  whitish;  pectoral  fins  translucent  with 
slight  suffusion  of  yellow. 

Colour  in  alcohol:  Overall  brown  with  distinctive  dark  brown  to  blackish  area  on  pectoral 
region  as  described  above;  lips  pale  tan;  dorsal  fin  mainly  light  brown  with  outer  %rds  of  soft 
portion  translucent;  caudal  fin  light  tan  to  yellow-brown  with  dusky  black  posterior  margin; 
anal  fin  light  brown  with  outer  portion  blackish;  pelvic  and  pectoral  fins  pale  tan. 
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Remarks 

The  species  is  named  abyssicola  (Latin:  “deep  dweller")  with  reference  to  its  depth 
distribution  compared  to  most  other  pomacentrids. 
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Abstract 


Collections  obtained  by  the  author  in  Papua  New  Guinea  during  1 QSZ-'S'S' contain 
two  new  species  of  plotosid  catfishes.  Oloplotosus  torobo  is  described  from  two 
specimens  collected  at  Lake  Kutubu,  Kikori  River  system.  It  is  closely  related  to 
O.  mariae  from  the  Lorentz  and  Fly  River  systems  of  southern  New  Guinea  but 
differs  in  fin  ray,  vertebral,  and  gill  raker  counts.  Tandanus  coatesi  is  described 
from  60  specimens  obtained  in  foothill  tributaries  of  the  Sepik  River.  It  is  allied 
to  T.  gjellerupi  and  T.  equinus  from  northern  and  southern  New  Guinea  respect- 
ively, but  differs  in  shape  and  counts  of  fin  rays,  gill  rakers,  and  vertebrae.  Detailed 
descriptions  and  illustrations  are  provided  for  the  two  new  species. 


Introduction 


A series  of  freshwater  fish  collections  were  obtained  by  the  author  in  New  Guinea 
between  1978T983.  The  resulting  specimens  and  ecological  data  will  serve  as 
the  basis  for  a field  guide  currently  in  preparation.  The  collections  contained 
many  new  species,  particularly  members  of  the  rainbowfish  family  Melanotaeniidae. 
Most  of  these  have  been  described  (Allen  1980a,  b and  c;  1981a  and  b;  Allen 
1983a  and  b;  Allen  and  Kailola  1979;  Allen  and  Moore  1981).  Approximately 
15  additional  species  including  two  atherinids,  four  melanotaeniids,  a hemir- 
hamphid  and  teraponid,  and  several  gobiids  and  clcotrids  will  soon  be  described 
by  the  author  or  colleagues.  Allen  and  Boseman  (1982)  listed  158  species  of 
freshwater  fishes  Irom  New  Guinea.  Allowing  for  the  additions  already  mentioned, 
and  for  future  discoveries  a conservative  estimate  ol  the  total  fauna  ol  this  large 
island  is  200  species.  Australia,  approximately  nine  times  larger  than  New  Guinea, 
has  about  170  species. 

The  present  paper  describes  two  new  species  of  plotosid  catfishes.  Ihis  group 
is  represented  by  about  20  freshwater  species  in  the  Austialia-New  Guinea  region 
and  approximately^  eight  marine  species  in  the  Indo-Pacilic.  One  ol  the  new 
species,  a member  ol  the  genus  FciJidciiius  Mitchell,  was  obtained  in  1982  duiing 
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faunal  investigations  of  the  Sepik  River  drainage  of  northern  Papua  New  Guinea. 
The  other  new  species,  belonging  to  Oloplotosus  Weber,  was  collected  in  1983 
at  Lake  Kutubu,  which  is  the  largest  lake  in  the  Central  Highlands  of  Papua  New 
Guinea  and  contains  several  endemic  fishes. 

Type  specimens  of  the  new  species  are  deposited  at  the  Kanudi  Research 
Laboratory  of  the  Department  of  Primary  Industry,  Port  Moresby,  Papua  New 
Guinea  and  at  the  Western  Australian  Museum.  The  abbreviations  PNG  and  WAM 
are  used  for  these  institutions  in  the  subsequent  text. 


Oloplotosus  torobo  sp.  nov. 
Figure  1 ; Table  1 


Holotype 

WAM  P28158-003,  172.9  mm  SL,  Lake  Kutubu,  Papua  New  Guinea  (approximately  6° 
23  S,  143  15  E):  Soro  River  at  north  end  of  lake,  about  4 km  east  of  Moro  landing  strip, 
rotenone  in  0-3  m depth,  G.  Allen,  J.  Paska,  and  B.  Crockford,  27  September  1983. 

Paratype 

PNG  unregistered,  142.0  mm  SL,  Lake  Kutubu:  west  shore  opposite  Wesame  Island,  rote- 
none in  0-2  m depth,  G.  Allen,  J.  Paska,  and  B.  Crockford,  27  September  1983. 

Diagnosis 

A species  of  Oloplotosus  Weber  allied  to  0.  mariae  Weber,  but  differing  on  the 
basis  of  fewer  total  medial  fin  rays  (195-197  v.  220-235),  fewer  free  vertebrae 
posterior  to  Weberian  apparatus  (64-69  v.  73-75),  fewer  gill  rakers  on  first  arch 
(13  V.  17-18),  and  overall  colour  pattern. 

Description 

Dorsal  rays  1,5-92  (1,5-94);  caudal  rays  8;  anal  rays  95;  total  dorsal  + caudal  + 
anal  fin  rays  195  (197);  pectoral  rays  12;pelvic  rays  10;  gill  rakers  on  anterior  face  of 
first  gill  arch  3 + 10  = 13;  branchiostegal  rays  9;  free  precaudal  vertebrae  posterior 
to  Weberian  apparatus  12  (13);  free  caudal  vertebrae  56  (51);  total  free  vertebrae 
posterior  to  Weberian  apparatus  69  (64). 

Head  relatively  flattened  and  broad,  its  length  5.4  (5.3)  in  SL;  body  long  and 
slender;  the  depth  7.8  (8.2)  in  SL.  The  following  proportions  are  expressed  in 
relation  to  head  length:  greatest  width  of  head  1.4;  height  of  head  at  eye  level 
3.7  (3.0);  snout  length  2.9  (2.7);  eye  diameter  10.4  (13.4);  interorbital  width 
3.5  (3.1);  height  of  first  dorsal  fin  2.2  (2.6);  maximum  height  of  second  dorsal 
fin  5.4  (4.2);  maximum  height  of  anal  fin  4.7  (4.0);  pectoral  fin  length  1.7  (2.0); 
and  pelvic  fin  length  2.9  (2.7). 

Lips  relatively  thin  and  smooth;  barbels  of  moderate  thickness  and  length, 
nasal  barbel  reaching  to  posterior  margin  of  eye,  maxillary  barbel  to  below 
posterior  margin  of  eye,  outer  mental  barbel  to  gill  opening,  inner  mental  barbel 
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about  half  to  three-quarters  as  long  as  outer  mental  barbel.  Branchiostcgal  mem- 
branes broadly  united  to  each  other  and  to  isthmus.  Oral  dentition  composed  of 
conical,  elongate  teeth  arranged  in  two  to  three  irregular  rows  on  palate  and  lower 
jaw,  maxilla  toothless. 

Dendritic  organ  relatively  small  (compared  to  marine  plotosids)  and  foliaceous, 
largely  hidden  in  deep  pocket  between  anus  and  anal  fin  organ. 

Dorsal  spine  blunt  tipped  and  entirely  smooth,  without  serrations  anteriorly 
or  posteriorly,  its  length  3.4  in  head  length;  pectoral  spine  blunt  tipped,  without 
serrations  posteriorly  but  minute  serrae  on  base  anteriorly,  its  length  7.2  in  head 
length. 

Colour  in  life:  overall  grey-brown  without  mottling,  lighter  on  ventral  hall. 

The  preserved  coloration  is  mainly  dull  grey. 


Table  1 Proportional  measurements  (expressed  in  percentage  of  standard  length)  for  selected 
type  specimens  of  Oloplotosus  torobo  and  Tandanus  coatesi 


O.  torobo  1 . coatcsi 

holotype  paratype  holotype  paratypes  (all  WAM  P27839-005) 


Standard  length 
Head  length 
Depth  of  body 
Dorsal-caudal  fin  base 
Anal-caudal  fin  base 
Head  width 
Head  height 
Snout  length 
Eye  diameter 
Interorbital  width 
1st  dorsal  fin  height 
2nd  dorsal  fin  height 
Anal  fin  height 
Pectoral  fin  length 
Pelvic  fin  length 
Dorsal  spine  length 
Pectoral  spine  length 
Nasal  barbel  length 
Maxilla  barbel  length 
Outer  mental  barbel  length 
Inner  mental  barbel  length 
Predorsal  length 
Interdorsal  length 


172.9 

142.0 

139.5 

18.7 

18.8 

19.7 

12.8 

12.3 

15.1 

68.4 

64.2 

47.3 

63.0 

59.2 

53.0 

13.0 

13.7 

13.0 

5.0 

6.3 

8.7 

6.5 

7.0 

9.1 

1.8 

1.4 

2.9 

5.3 

6.1 

6.5 

8.4 

7.3 

14.3 

3.5 

4.4 

4.5 

3.9 

4.7 

6.3 

10.8 

9.2 

15.2 

6.4 

7.0 

9.8 

7.5 

7.5 

7.8 

9.0 

10.0 

6.4 

8.9 

12.4 

7.6 

10.5 

12.7 

7,4 

8.5 

9.3 

20.8 

21.5 

23.9 

9.5 

7.2 

19.7 

114.0 

108.2 

105.2 

98.6 

22.0 

21.5 

20.9 

21.3 

15.4 

15,2 

15.7 

14.9 

47.1 

49.4 

45.6 

43.2 

59.1 

60.1 

59.4 

56.8 

14.0 

14.2 

13.7 

14.0 

10.1 

9.7 

9.8 

10.3 

10.7 

9.7 

9.8 

10.3 

3.3 

3.3 

2.9 

3.0 

7.8 

8.2 

7.5 

7.2 

15.1 

14.8 

14.0 

15.5 

5.2 

6.3 

4.6 

4.6 

7.2 

6.8 

6.6 

5.2 

16.5 

17.5 

15.7 

16.2 

9.6 

10.2 

10.0 

10.1 

7.1 

7.4 

4.8 

7.4 

8.2 

8.3 

7.0 

8.6 

8.4 

8.4 

6.7 

9.9 

10.6 

9.9 

10.7 

11.7 

11.9 

13.2 

12.8 

14.2 

8.1 

8.5 

7.4 

9.5 

26.6 

25.7 

25.9 

25.4 

23.1 

19.9 

24.0 

30.4 
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Figure  2 Map  of  New  Guinea  showing  distribution  of  species  of  Oloplotosus  and  Tandanus 
coatesi. 


Gerald  R.  Allen 


Remarks 

Weber  (1913)  described  the  monotypic  genus  Oloplotosus.  The  type  species, 
O.  mariae  Weber  (1913)  was  previously  known  only  from  the  original  series  taken 
at  Sabang  and  Alkmaar  on  the  Lorentz  River  in  what  is  now  Irian  Jay  a (western 
New  Guinea).  A second  species  was  added  to  the  genus  by  Goman  and  Roberts 
(m  Roberts  1978)  who  described  O.  liiteus  from  three  specimens  collected  in  the 
upper  Fly  River  system  of  Papua  New  Guinea.  Recent  collections  by  the  present 
author  have  resulted  in  expanded  ranges  for  these  two  species.  A single  specimen, 
250  mm  SL  (WAM  P27813-002)  of  O.  mariae  was  collected  in  1982  at  Nomad, 
Papua  New  Guinea,  part  of  the  Strickland  River  drainage  of  the  Fly  River  system. 
This  same  locality  yielded  a specimen,  110  mm  SL  (WAM  P2 7809-005)  of  O. 
luteiis.  These  records  represent  the  first  sympatric  occurrence  of  these  species. 
The  known  distributions  of  the  species  of  Oloplotosus  are  summarised  in  Figure 
2.  The  three  species  in  the  genus  are  differentiated  by  the  characters  in  the 
following  key. 

Key  to  the  Species  of  Oloplotosus 

la  Oral  teeth  slender  and  conical,  in  2-3  rows  on  palate  and 
lower  jaw;  gill  rakers  on  first  arch  13-17;  snout  portion 
of  head  flattened;  snout  broadly  rounded  without 

bulbous  projection,  lips  thick,  plicate,  and  papillose  2 

lb  Oral  teeth  incisiform,  in  single  rows  on  palate  and  lower 
jaw;  gill  rakers  on  first  arch  8-10;  snout  portion  of  head 
strongly  rounded;  snout  with  bulbous  anterior  projection 


between  anterior  nostrils;  lips  relatively  thin  and  smooth O.  luteus 

2a  Total  fin  rays  220-235;  gill  rakers  on  first  arch  17-18; 
colour  dark  brown  with  lighter  mottling,  lower  part  of 

head  and  abdominal  region  abruptly  white O.  mariae 

2b  Total  fin  rays  195-197;  gill  rakers  on  first  arch  13; 
colour  overall  grey-brown  without  mottling;  lower 

part  of  head  and  abdominal  region  not  abruptly  white O.  toboro 


The  habitat  of  O.  torobo  is  unlike  that  of  other  Oloplotosus  which  appear  to 
be  restricted  to  moderate  or  swift  flowing  streams  with  rocky  substrata.  The 
lacustrine  environment  ol  Lake  Kutubu,  by  contrast,  was  typified  by  soft  muddy 
substrata  and  abundant  aquatic  vegetation.  The  specimens  were  collected  in  clear, 
shallow  (0-3  m)  water  with  temperature  and  pH  ranging  between  23.8-26.0  and 
7. 8-8.3  respectively.  Lake  Kutubu  (see  Figure  2)  is  located  in  the  Southern 
Highlands  district  of  Papua  New  Guinea,  approximately  40  km  south-west  of 
the  town  of  Mendi,  the  nearest  large  population  centre.  The  lake,  about  19  km 
in  length  and  2-3  km  in  width,  is  situated  in  a basin  surrounded  by  high  mountains 
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on  all  sides.  The  elevation  of  the  Lake  is  approximately  808  m.  There  are  about 
15  small  villages  in  the  area  and  all  inhabitants  speak  the  Foe  language.  The 
species  is  named  torobo  with  reference  to  the  local  name  for  this  fish.  Eleven 
other  fishes,  mainly  endemic  to  Lake  Kutubu  were  collected  at  the  type  locality 
including  a melanotaeniid,  an  atherinid,  a teraponid,  six  eleotrids,  a gobiid,  and 
an  introduced  poeciliid  (Gambusia). 

Comparative  material  included  four  specimens  of  O.  luteiis,  81-140  mm  SL, 
and  one  specimen  of  O.  mariae,  250  mm  SL,  all  deposited  in  the  WAM  collection. 
The  data  for  these  two  species  presented  by  Roberts  (1978)  were  also  utilised. 

Tandaniis  coatesi  sp.  nov. 

Figure  3 ; Table  1 

Holotype 

WAM  P27839-007,  139.5  mm  SL,  Ninar  River,  approximately  6 km  west  of  Maprik,  Papua 
New  Guinea  (approximately  3 37  S,  143  00  L),  rotenone,  G.  Allen,  D.  Coates,  and  J.  McComb, 

23  October  1982. 

Paratypes 

PNG  unregistered,  eight  specimens,  86.1-98.4  mm  SL,  same  data  as  holotype;  WAM  P27839- 
005,  50  specimens,  35.7-113.0  mm  SL,  same  data  as  holotype;  WAM  P27840-005,  68.0  mm  SL, 
Wongol  stream,  8 km  east  of  Lumi,  Papua  New  Guinea,  rotenone,  G.  Allen  and  D.  Coates, 

24  October  1982. 

Diagnosis 

A species  of  Tandanus  Mitchell  allied  to  T.  gjellerupi  (Weber)  and  T.  equinus 
(Weber),  but  differing  on  the  basis  of  a flatter  head,  more  slender  body,  generally 
smaller  and  more  rounded  pectoral  and  first  dorsal  fins,  fewer  total  fin  rays 
(136-147  V.  150-165),  fewer  gill  rakers  on  first  arch  (21-25  v.  26-33),  and  fewer 
free  vertebrae  posterior  to  the  Weberian  apparatus  48-50  v.  51-54). 

Description 

Dorsal  rays  1,7-57  (1,7  or  8-57  to  67);  caudal  rays  12  (12  to  13);  anal  rays 
67  (65  to  69);  total  dorsal  + caudal  + anal  fin  rays  136  (136  to  147);  pectoral 
rays  11  (11  to  13);  pelvic  rays  13  (12  to  13);  gill  rakers  on  anterior  face  of  first 
gill  arch  5 + 20  (4-6  + 17-20  = 21  to  25);  branchiostegal  rays  10  (9  or  10);  free 
precaudal  vertebrae  posterior  to  Weberian  apparatus  9;  free  caudal  vertebrae 
39  (38  or  39);  total  free  vertebrae  posterior  to  Weberian  apparatus  49  (48  to 
50). 

Head  moderately  flattened,  snout  pointed,  head  length  5.1  (4. 5-5. 8)  in  SL; 
body  relatively  long  and  slender,  the  depth  6.6  (6.3-6. 7)  in  SL.  The  following 
proportions  are  expressed  in  relation  to  head  length;  greatest  width  of  head 
1.5  (1.5-1. 6);  height  of  head  at  eye  level  2.3  (2. 1-2. 2);  snout  length  2.2  (2.1- 
2.2);  eye  diameter  6.9  (6. 5-7. 3);  interorbital  width  3.1  (2. 6-3.0);  height  of  first 
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Figure  4 Maxilla  teeth  of  species  of  Tandanus  (at  same  magnification):  (A)  T.  gjellerupi,  132  mm  SL;  (B)  T.  coatesi, 
140  mm  SL;  (C)  T,  equinus,  131  mm  SL. 

Figure  5 Camera  lucida  drawings  (at  same  magnification)  showing  comparative  size  and  shape  of  dorsal  fins  (lateral  view) 
of  (A)  Tandanus  equinus,  131  mm  SL;  (B)  T.  gjellerupi,  132  mm  SL;  (C)  T.  coatesi,  140  mm  SL. 
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Figure  6 Camera  lucida  drawings  (at  same  magnification)  showing  comp2irative  size  and 
shape  of  pectoral  fins  (dorsal  view)  of  (A)  Tandanus  equinus,  131  mm  SL;  (B) 
T.  coatesi,  140  mm  SL;'(C)  T.  gjellerupi,  132  mm  SL. 


dorsal  fin  1.4  (1.4-1. 5);  maximum  height  of  second  dorsal  fin  4.4  (3. 4-4. 6); 
maximum  height  of  anal  fin  3.1  (3. 1-4.1);  pectoral  fin  length  1.3  (1.2-1. 3);  and 
pelvic  fin  length  2.0  (2. 0-2. 6). 

Lips  fleshy,  plicate,  and  papillose;  nasal  barbel  reaching  to  eye  level,  maxillary 
barbel  reaching  to  below  posterior  margin  of  eye,  outer  mental  barbel  to  gill 
opening,  inner  mental  barbel  about  three-quarters  as  long  as  outer  mental  barbel. 
Branchiostegal  membranes  broadly  united  to  each  other  and  to  isthmus.  Oral 
dentition  composed  of  slender,  conical  teeth  arranged  in  three  to  four  irregular 
rows  on  upper  and  lower  jaws  with  semicircular  patch  of  relatively  large  conical 
teeth  on  palate. 

Dorsal  spine  blunt  with  flexible  cartilagenous  tip,  surface  smooth  without  serrae 
or  barbs,  length  of  ossified  portion  2.6  (2. 9-4. 3)  in  head  length;  pectoral  spine  blunt 
with  flexible  cartilagenous  tip;  inner  face  with  series  of  12  (8-12)  antrose  barbs  on 
basal  portion,  length  of  ossified  portion  2.5  (2. 5-3.0)  in  head  length. 

Colour  in  life:  overal  grey,  darker  on  top  of  head  and  along  back;  ventral 
surface  of  head  and  abdomen  whitish;  nasal  and  maxillary  barbels  dark  grey, 
outer  mental  barbels  whitish;  first  dorsal  fin  dusky  grey-brown,  whitish  distally; 
dorsal-caudal-anal  fin  whitish  to  slightly  dusky  grey;  pectoral  fins  grey-brown; 
pelvic  fins  whitish  to  dusky  grey.  The  preserved  coloration  is  very  similar. 

Remarks 

Tandanus  coatesi  is  related  to  T.  gjellerupi  (Weber)  of  northern  New  Guinea 
and  T.  equinus  (Weber)  of  central-southern  New  Guinea.  The  three  species  are 
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characterised  by  a relatively  long  second  dorsal  fin,  which  ori^ginates  well  forward 
on  the  back,  its  length  being  approximately  forty  to  fifty  per  cent  of  the  standard 
length.  They  also  exhibit  similar  dentition,  although  there  are  differences  in  tooth 
size  for  the  maxilla  which  is  shown  in  Figure  4.  T.  coatesi  and  T.  gjellenipi  generally 
have  smaller  pectoral  and  first  dorsal  fins  than  similar  sized  specimens  of  T. 
equinus  and  these  fins  are  more  rounded  in  T.  coatesi  than  in  the  other  two 
species  (Figures  5 and  6).  These  species  also  show  differences  in  total  gill  rakers 
(21-25  for  coatesi,  26-28  for  gjellenipi,  and  29-33  for  equinus),  free  vertebrae 
posterior  to  Weberian  apparatus  (48-50  for  coatesi,  51-54  for  gjellenipi  and 
equinus)  and  total  dorsal  + caudal  + anal  fin  rays  (136-147  for  coatesi,  154-168 
[ox  gjellerupi  and  equinus). 

The  type  locality  consisted  of  a moderate  to  swift  flowing  stream  situated  in 
hilly,  heavily  forested  terrain  at  an  elevation  of  approximately  250  m.  It  is  part 
of  the  northern  Sepik  River  watershed.  A single  paratype  was  collected  from  a 
similar  stream  located  in  the  foothills  (elevation  460  m)  of  the  Torricelli  Mount- 
ains, 120  km  west  of  the  type  locality. 

The  species  is  named  coatesi  in  honour  of  Mr  David  Coates,  a biologist  employed 
by  the  Fisheries  Research  Laboratory  of  the  Papua  New  Guinea  Department  of 
Primary  Industry,  and  one  of  the  collectors  of  the  type  series. 
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A Revision  of  the  Liasis  childreni  species-group  (Serpentes:  Boidae) 


L.A.  Smith* 


Abstract 

The  five  taxa  comprising  the  Liasis  childreni  species-group,  viz.  Liasis  childreni 
Gray,  L.  perthensis  Stull,  L.  maculosus  Peters,  L.  stimsoni  stimsoni  sp.  nov.  and 
L.  stimso7ii  orientalis  subsp.  nov.,  are  described  and  their  distributions  mapped. 

A lectotype  is  designated  for  L.  maculosus. 

Introduction 

In  an  earlier  paper  (Smith  1981b)  I informally  divided  Australian  mainland 
Liasis  into  two  species-groups:  the  Liasis  olivaceiis  group  comprising  L.  oli- 
vaceus,  L.  olivaceus  barroni  and  L.  rnackloti,  which  are  large  pythons  up  to 
550  cm  in  total  length,  lack  dorsal  pattern  and  have  one  (occasionally  two) 
loreals;  and  the  Liasis  childreni  species-group  which  comprises  small  pythons 
up  to  about  100  cm  in  total  length,  have  3-23  loreals  and  usually  some  indi- 
cation of  dorsal  colour  pattern. 

This  paper  is  a result  of  an  examination  of  all  Liasis  ‘childreni’  in  Australian 
museums  and  relevant  type  specimens.  The  number  of  specimens  examined 
were:  L.  childreni  (252),  L.  perthensis  (58),  L.  maculosus  (79),  L.  stimsoni 
stimsoni  (106)  and  L.  stimsoni  orientalis  (117). 

Registered  numbers  of  Western  Australian  Museum  specimens  are  cited  with- 
out a prefix.  Specimens  from  the  Australian  Museum  arc  prefixed  AM,  Museum 
of  Victoria  (MV),  Donald  F.  Thompson  collection  housed  in  the  Museum  of 
Victoria  (DT),  South  Australian  Museum  (SAM),  Queensland  Museum  (QM), 
Northern  Territory  Museum  (NTM),  Central  Australian  Wildlife  Collection  of 
the  Conservation  Commission  of  the  Northern  Territory  housed  in  Alice  Springs 
(CAWC),  Australian  National  Wildlife  Collection  housed  in  Canberra  (ANWC), 
British  Museum  of  Natural  History  (BMNII),  Museum  of  Comparative  Zoology 
Harvard  (MCZ)  and  Zoologischcs  Museum  Berlin  (ZMB). 

The  Liasis  childreni  species-group  can  be  divided  into  two  sub-groups:  those 
species  with  a persistent  colour  pattern  (L.  stimsoni  and  T.  maculosus)  and  those 
in  which  the  dorsal  pattern  tends  to  disappear  (L.  childreni  and  L.  perthensis). 
Individuals  in  the  latter  sub-group  are  often  unicoloured  but  usually  retain  some 
dorsal  pattern.  There  are  varying  degrees  of  pattern  loss  (sec  Figures  1 and  2) 
which  cannot  be  ascribed  to  sexual  dimorphism  or  geographic  variation;  for  males 
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of  L.  perthensis  or  L.  childreni  from  the  same  area  can  be  unicoloured  or  patterned. 
It  is  possible  that  this  variation  is  ontogenetic.  The  pattern  of  large  specimens  is 
usually  much  reduced  or  absent  and  most  very  small  specimens  are  well  patterned. 
Nevertheless  a series  of  L.  perthensis  or  L.  childreni  shows  no  concordant  change 
in  pattern  when  individuals  are  arranged  according  to  their  size.  McDowell  (1975: 
48)  observed  a similar  condition  in  Liasis  boa. 

Methods  of  counting  scales  are  as  in  Smith  (1981a).  The  small  scale  between 
the  preocular  and  the  labials  is  counted  as  a loreal  (rather  than  a very  small  pre- 
ocular). Percentages  for  meristics  are  given  to  the  nearest  whole  number. 

Systematics 

Liasis  childreni  Gray,  1842 
Figures  1,  2 

Liasis  childreni  Gray,  1842;  Zool.  Misc.:  44. 

Diagnosis 

Usually  distinguishable  from  L.  stimsoni  and  L.  maculosus  by  its  unpatterned 
purplish-brown  back.  Colour  pattern,  if  present,  consisting  of  small,  irregular, 
smooth-edged,  purplish-brown  blotches  moderately  or  barely  contrasting  with 
the  ground  colour.  (The  pattern  of  L.  maculosus  comprises  ragged-edged  choco- 
late-browm  blotches  which  tend  to  coalesce  anteriorly  and  posteriorly;  the  pattern 
of  L.  stimsoni  stimsoni  large,  bold  reddish-brown,  smooth-edged  round  or  elongate 
blotches;  and  the  pattern  of  L.  stimsoni  orientalis  bold,  reddish-brown,  smooth- 
edged  transverse  bars.) 

Distinguishable  from  L.  perthensis  by  having  more  midbody  scale  rows  (36- 
46  V.  31-35). 

Description 

Largest  and  smallest  specimens  1024  and  235  mm  in  total  length.  Tail  9.7- 
13.9%  of  SVL  (N  74,  mean  11.9%).  Head  1.2-2. 2 times  as  long  as  wide  (N  221, 
mean  1.7). 

Rostral  without  sensory  pits.  Usually  2,  rarely  3 pairs  of  prefrontals;  anterior 
pair  always  in  contact,  posterior  pair  or  pairs  usually  separated  by  1-3  small 
scales.  Cleft  from  nostril  back  to  loreals.  Loreals  4-16  (N  429,  mean  7.9).  One 
preocular.  Postoculars  2 (3%  of  specimens),  3 (32%),  4 (61%),  5 (4%)  or  6 (0%) 
(N  429,  mean  3.6).  Anterior  temporals  2 (1%  of  specimens),  3 (31%),  4 (50%), 
5 (16%)  or  6 (2%)  (N  431,  mean  3.9).  Upper  labials  10  (2%  of  specimens),  11 
(38%),  12  (46%),  13  (12%),  14  (2%)  or  15  (0%)  (N  473,  mean  11.8),  usually 
first,  rarely  second  with  a sensory  crease,  fifth  and  sixth  entering  orbit  in  81% 
of  specimens.  Lower  labials  12  (3%  of  specimens),  13  (12%),  14  (53%),  15  (28%) 
or  16  (4%)  (N  452,  mean  14.1)  with  3-7  pits  (N  456,  mean  4.5)  usually  com- 
mencing on  labials  7 or  8. 
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Western  Australia  (60694)  without  dorsal 


A Liasis  childreni  from  Mitchell  Plateau 
pattern.  Photograph  R.E.  Johnstone. 


Figure  2 A Liasis  childreni  from  Mitchell  Plateau,  Western  Australia  with  prominent  dorsal 
pattern.  Photograph  R.E.  Johnstone. 


259 


Revision  of  the  Liasis  childreni  species-group 


Ventrals  251-300  (N  221,  mean  272.8).  Anal  entire.  Subcaudals  38-57  (N 
233,  mean  47.3),  mostly  divided.  Ventrals  plus  subcaudals  293-352  (N  200, 
mean  321.6).  Scale  rows  at  midbody  36-46  (N  221,  mean  41.3);  at  neck  24-39 
(N  58,  mean  33.3,  decreasing  by  1-16);  before  vent  19-29  (N  67,  mean  24.1, 
decreasing  by  11-21). 

Head  purplish-brown  with  or  without  small  darker  purplish  blotches  on  crown 
and  usually  a similar-coloured  dark  streak  through  lore,  under  orbit  onto  lower 
temple.  Labials,  particularly  upper  labials,  often  with  dark  markings  on  their 
anterior  margins.  Chin  shields  and  throat  immaculate. 

Dorsally  purplish-brown  with  or  without  small,  slightly  darker,  circular,  smooth- 
edged  blotches  and  (rarely)  elongate  transverse  blotches  (never  bars)  (Figures  1 
and  2).  White  anterior  ventrolateral  stripe  absent  or  poorly  defined.  Belly  whitish, 
slightly  opalescent. 

Distribution 

Far  northern  Western  Australia  south  to  Kuri  Bay,  Mt  Bell  and  Halls  Creek; 
Northern  Territory  south  to  Tanami  Desert,  Three  Ways  and  Barkly  Tableland; 
and  north-west  Queensland  east  to  Normanton  and  south  to  Mt  Isa.  Also  numerous 
islands  off  Australia’s  northern  coast. 

Remarks 

Examination  of  the  holotypes  of  Liasis  childreni  (BMNH  1946.1.16,78)  and 
Nardoa  gilbertii  (BMNH  1946.1.16.69),  has  shown  that  both  names  apply  to  the 
species  described  above. 

Material 

Western  Australia  (Kimberley  Division) 

Troughton  I.  (28326-27);  Baudin  I.  (57102);  Kalumburu  (22322,  34080);  lower  Drysdale 
River  in  14°13^S,  126*^35  E (52627);  Drysdale  River  National  Park  in  14°40^S,  127°00^E 
(50804);  Crystal  Creek  in  14°29'S,  125°5l'E  (43047,  43109);  MitchellPlateau  (60677,  60694); 
Augustus  I.  (41317);  Heywood  I.  (41509);  Kuri  Bay  (22926) ; presumably  Kimberley  Research 
Station  (22358-59);  north  of  Kununurra  (SAM  15913);  Kununurra  (ANWC  0495,  ANWC 
2805);  24  km  SE  of  Kununurra  (57237);  Forrest  River  Mission  (AM  9995,  AM  14052,  AM 
14933);  Parry  Creek  (28049);  20  km  SE  of  Wyndham  (70098);  ‘32  km  from  Wyndham’ 

(26791);  22  km  SE  of  Wyndham  (23094-95);  Beverley  Springs  (55997,  41273);  Koolan  I. 
(29142,  41506);  Lake  Argyle  (40780,  42824-25,  42845,  52668,  57215-31);  11  km  W of 
Lissadell  (70485-86);  12  km  NNW  of  Lissadell  (70687);  Mt  Bell  (32267);  Halls  Creek  (55905). 

Northern  Territory 

Cape  Wessel(NTM  7743);  Bathurst  1.  (NTM  7943,  NTM  8015-18,  NTM  2454);  Port  Essington 
(BMNH  1946.1.16.69)  [holotype  of  Nardoa  gilbertii].  Milingimbi  (DT  1057-58,  1055);  Cape 
Stewart  (DT  1056);  Yirrkala  (SAM  3514,  SAM  5918);  Darwin  and  suburbs  (21978-79,  40298, 
NTM  0302.  NTM  0841-42,  NTM  2116,  NTM  2846,  NTM  3117,  NTM  3425,  NTM  4703,  NTM 
4770,  NTM  6912,  MV  4523,  MV  8358,  MV  8416,  MV  8487-88,  SAM  2178,  SAM  6712,  SAM 
17031,  ANWC  0791);  Howard  Springs  (NTM  0244,  NTM  8122,  NTM  8394);  Humpty  Doo 
(NTM  2224,  NTM  3462,  ANWC  2996);  5 km  E of  Humpty  Doo  (NTM  4654);  5 km  NW  of 
Humpty  Doo  (NTM  4769);  vicinity  of  Humpty  Doo  (AM  31707);  Beatrice  Hill  (AM  60301, 
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CAWC  1393,  CAWC  1646,  CAWC  1696-721);  18  km  E of  Mt  Bundy  (NTM  3632);  26  km  SE 
of  Noonamah  (NTM  2878,  NTM  2938);  11  km  N of  Adelaide  River  (24005);  15  km  SW  of 
Howiey  (AM  89130);  Kapalga  (ANWC  1285);  31  km  S of  Darwin  (NTM  2080);  40  km  S of 
Darwin  (NTM  0028);  Berry  Springs  (NTM  0146);  Jabiru  East  (NTM  5243);  just  W of  Nour- 
langie  (ANWC  2679):  Ban  Ban  Spring  (NTM  3168);  El  Sharana  (74067-68);  Arnhem  Land 
(MV  1059,  DT  1060);  Northeast  Isles  (NTM  7827) ; Groote  Eylandt  (AM  11028-29,  AM  10226- 
27);  Rose  River  Mission  (MV  10985,  MV  10987,  MV  13864-65),  13  km  N of  ClaravaJe  (NTM 
0027);  15  km  NW  of  Katherine  (NTM  2278);  Katherine  Gorge  (ANWC  0496):  Katherine 
(13968,  26691,  26835-36,  NTM  2291,  NTM  2295,  NTM  2307,  NTM  3808,  SAM  7847,  SAM 
5919,  MV  51863,  AM  20652);  3,7,11,11,13.15,16,16,20,20,35,35,  and  37  km  SW  of  Katherine 
(NTM  numbers  2277,  2171,  2294,  2302,  2279,  2290,  2280-81,  4476,  2219,  0097-98  and 
6606  respectively);  3,14,  and  26  km  SE  of  Katherine  (NTM  2273,  ANWC  0087  and  NTM 
0279  respectively);  Moroak  (CAWC  1655,  CAWC  1657);  Stuai't  Highway  between  Mataranka 
and  Katherine  (N4’M  5241-43);  40  km  E of  Mataranka  (AM  80335):  Roper  River  (AM  9927); 
Roper  River  Mission  (MV  10969);  Roper  (ANWC  0291);  Gorric  (AM  12840);  50  km  S of 
Bulk)  River  HS  (NTM  6883):  Bullo  River  Stn  (AM  76510);  30  km  ENE  of  Newry  (60187); 
10  km  S of  Coolibali  (60339):  10  km  WSW  of  Fitzroy  (NTM  2120,  NTM  7081);  5 km  S of 
Eitzroy  (NTM  2162);  40,  35  and  15  km  SW  of  Willeroo  HS  (NTM  2163,  NTM  2164,  NTM 
7080  respectively);  1 7 km  NW  of  Willeroo  (NTM  2165);  32  km  WSW  of  Auvergne  (NTM 
6884);  Jasper  Gorge  (AM  72495):  Victoria  River  Downs  HS  (NTM  2140,  NTM  2338);  3 km 
WNW  of  Victoria  River  Downs  (NTM  2124):  Humbert  River  Stn  (31182):  Humbert  River 
(ANWC  0173);  Kildurk  (40991,  40995-96);  19  and  20  km  S of  Dunmarra  (AM  69302,  and 
NTM  5305  respectively),  15  km  SSE  of  O.T.  Downs  (NTM  3335):  20  km  NE  of  Balbirini 
(NTM  6422);  Cananbirini  Waterhole  (AM  48648,  AM  52364,  AM  55321);  Bauhinia  Gorge 
(AM  55309);  12  and  32  km  NE  of  McArthur  River  HS  (NTM  6421  and  ANWC  0958  respect- 
ively); McArthur  River  (AM  55498,  QM  26984):  Glydc  River  (AM  54675);  Borroloola  (AM 
69086);  Borroloola  road  (AM  53517);  Gulf  of  Carpentaria  (SAM  6710a-e);  25  km  NNE  of 
Newcastle  Waters  (32018):  56  km  N of  Renner  Springs  (AM  69303):  Eva  Downs  (CAWC 
1915);  12  km  NE  of  Brunette  Downs  (NTM  5217):  Rockhampton  Downs  (NTM  8440);  8 km 
S of  Alexandria  (CAWC  581);Three  Ways,  Stuart  Highway  (NTM  5176). 

Queensland 

Mornington  I.  (SAM  4959):  Doomadgee  Mission  (QM  10324,  SAM  6093);  Burketown  (QM 
391);  Normanton  (AM  63481,  QM  4752);  3 km  S of  Normanton  (AM  63424);  Gregory  Downs 
(Qm’682);  Planet  Downs  (SAM  4722);  Mt  Isa  (AM  28430,  AM  28456,  AM  25984);  15  km  E 
of  Mt  Isa  (AM  60300);  Mica,  S of  Mt  Isa  (ANWC  3111). 

BMNH  1946.1.16.78  (holotype  of  Liasis  childreni)  [locality  unknown]  . 


Liasis  perthensis  Stull,  1932 
Figure  3 

Liasis  childreni  perthensis  Stull,  1932.  Occ.  Pap.  Boston  Soc.  Nat.  Hist.  8.  26. 


Diagnosis 

Distinguishable  from  Liasis  stimsojii  stimsoni,  L.  stimsoni  onentalis  and  L. 
maculosus  by  its  lack  of  bold,  persistent  dorsal  pattern  and  from  L.  childreni 
by  its  lesser  size  and  fewer  midbody  and  ventral  scales  (31-35  and  212-250  v. 
36-46  and  251-300  respectively). 
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Description 

Largest  and  smallest  specimens  608  and  322  mm  in  total  length.  Tail  10.3- 
12.4%  of  SVL  (N  20,  mean  11.4).  Head  1. 5-2.1  times  as  long  as  wide  (N  32, 
mean  1.7). 

Rostral  without  sensory  pits.  LJsually  two,  rarely  three  pairs  of  prefrontals; 
anterior  j)air  always  in  contact,  posterior  pair  or  pairs  usually  separated  by  one  or 
two  small  scales.  Cleft  from  nostril  back  to  loreals.  Loreals  5-11  (N  76,  mean  7.3). 
One  preocular.  Postoculars  2 (3%  of  specimens),  3 (50%)  or  4 (47%)  (N  78, 
mean  3.4).  Anterior  temporals  3 (18%  of  specimens),  4 (49%)  or  5 (33%) 
(N  76,  mean  4.1),  Upper  labials  9 (3%  of  specimens)  10  (18%),  11  (53%),  12 
(18%),  13  (3%)  or  14  (5%>)  (N  76,  mean  11.2),  without  sensory  creases,  the  fifth 
and  sixth  entering  orbit  (92%  of  specimens).  Lower  labials  11  (3%  of  specimens), 
12  (39%),  13  (26%),  14  (27%)  or  15  (5%)  (N  62,  mean  12.8)  with  2-4  pits  (N  60, 
mean  3.1)  usually  commencing  on  labials  8 or  9. 

Vcntrals  212-250  (N  42,  mean  232.0).  Anal  entire.  Subcaudals  34-45  (N  45, 
mean  38.7),  mostly  divided.  Ventrals  plus  subcaudals  248-292  (N  39,  mean  271.6). 
Scale  rows  at  midbody  31-35  (N  48,  mean  32.7);  at  neck  25-32  (N  21,  mean  29.0, 
decreasing  by  1-8);  betore  vent  20-24  (N  28,  mean  21.8,  decreasing  by  8-14). 

Head  reddish-brown  with  or  without  small  darker  brownish  flecks  and  blotches 
on  crown  and  sometimes  a similar-coloured  dark  streak  just  above  labials  from 
nostril,  thiamgh  lore,  under  orbit  onto  lower  temple.  Labials,  paiticularly  upper 
labials,  with  dark  markings  on  anterior  edges.  Chin  shields  and  throat  immaculate. 

Dorsally  plain  reddish-brown.  Pattern,  if  present,  consisting  of  small  diffuse 
blotches  and  flecks  (Figure  3).  White  ventrolateral  stripe  absent.  Belly  whitish, 
slightly  opiJcsccnt. 

Distribution 

Mainly  the  Pilbara  region  of  Western  Australia  but  also  adjacent  areas  with 
rocky  terrain. 

From  Goldsworthy  and  Callawa  in  the  north,  west  to  North  West  Cape,  east 
to  Well  24,  Canning  Stock  Route  and  Wiluna  and  south  to  Mullewa.  Also  Rose- 
mary, Malus  and  Dcpuch  Islands  in  the  Dampier  Archipelago. 

Remarks 

Examination  ot  the  holotype  of  Liasis  childreni  perthensis  leaves  no  doubt 
that  the  dwarf  python  from  the  Pilbara  is  the  species  Stull  (1932)  described. 

Loveridge  (1934:  268)  listed  six  specimens  from  the  Western  Australian  Museum. 
Number  192  (now  MV  831)  is  an  L,  perthensis  from  Marble  Bar.  Numbers  1417, 
183  7 and  2651  are  L.  stimsoni  stimsoni  and  345  and  4062  are  L.  stimsoyii 
orienialis  (data  for  345  cannot  be  traced;  see  under  Material  for  localities  of 
remainder). 

Mitchell  (1965)  correctly  applied  the  name  perthensis  to  the  Pilbara  taxon 
despite  its  inappropriate  name. 
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Figure  3 A Liasis  perthensis  (63165)  from  near  Callawa.  Photograph  R.E.  Johnstone. 


Material 

Western  Australia  (North-West  Division) 

Mt  Goldsworthy  (36674-75);  Strelley  (25375);  Rosemary  I.  (37718,  40831-32,  AM  75101); 
Malus  1.  (14532);  West  Lewis  I.  (37704);  Depuch  I.  (14565);  Roebourne  (15111);  Mt  Edgar 
Stn  (15108-09);  Marble  Bar  (MV  831);  Chichester  Range  (31144);  Tambrey  (20256-62,  SAM 
4094-99).  Vlaming  Head  (19677,  22508);  Neds  Well,  North  West  Cape  (28234);  Wittenoom 
(18494-95,  11447);  Marandoo  (58922);  Mt  Stuart  Stn  (45087);  presumably  Mt  Stuart  Stn 
(53465),  Tom  Price  (3  1018,  41919);  Paraburdoo  (58934,  64733-34);  Newman  (29820,  23991); 
Mangaroon  (23920,  26659);  29  km  NW  of  Mt  Vernon  HS  (25229);  Middalya  (MV  4568); 
Mt  Augustus  (52872);  Tangadee  (22738);  Yinnetharra  (41061);  Kalli  (73727). 

Eastern  Division 

Well  24,  Canning  Stock  Route  (63900);  29  km  NE  of  Callawa  (63165-66);  Wiluna  6322, 
6341,  6354). 

South-West  Division 

13  km  N of  Mullewa  (52152). 

Holotype  of  Liasis  childreni  perthensis  (MCZ  24462)  [locality  unknown] . 
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Figure  4 Map  showing  locations  of  specimens  of  Liasis  childreni,  L.  perthensis,  L.  maculosus,  L.  stimsoni  stimsoni  and 
L.  stimsoni  orientalis. 
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Liasis  maciilosiis  Peters,  1873 
Figure  5 

Liasis  maculosus  Peters,  1873.  M Ber.  K.  preuss.  Akad.  Wiss.  Berlin  1873:  608, 

Lectotype 

ZMB  5948,  Port  Mackay  [-  Mackay,  Queensland,  in  21°09^S,  149°  1 Fe]  . 

Paralectotypes 

ZMB  5860  (Rockhampton,  Qld);  ZMB  7513  (Port  Bowen)  [=  Port  Clinton,  Qld  in  22° 
29'S,  150°45'e1  . 

Diagnosis 

Distinguishable  from  other  taxa  in  species-group  by  persistent  dorsal  pattern 
of  chocolate-brown,  ragged-edged  blotches  which  tend  to  coalesce  anteriorly 
and  posteriorly.  Dorsal  pattern  of  other  members  of  species-group,  if  present, 
is  reddish-brown,  the  blotches  or  bars  having  smoother  edges  and  with  no  tendency 
for  anterior  and  posterior  blotches  or  bars  to  coalesce. 

Description 

Largest  and  smallest  specimen  1050  and  312  mm  in  total  length.  Tail  8.5- 
12.2%  of  SVL  (N  16,  mean  10.0).  Head  1. 5-2.1  times  as  long  as  wide  (N  68, 
mean  1.7). 

Rostral  without  sensory  pits.  Two  pairs  of  prefrontals  rarely  separated  by  small 
azygous  scales.  Cleft  from  nostril  back  to  loreals.  Loreals  3-10  (N  157,  mean  4.7). 
Preocular  1.  Postoculars  2 (3%  of  specimens),  3 (66%),  4 (28%)  or  5 (3%)  (N 
148,  mean  3.1).  Anterior  temporals  3 (53%  of  specimens),  4 (43%),  or  5 (4%) 
(N  149,  mean  3.3).  Upper  labials  10  (46%  of  specimens),  11  (46%)  or  12  (8%) 
(N  143,  mean  10.6),  sometimes  first  with  a sensory  crease,  fifth  and  sixth  entering 
orbit  (95%  of  specimens).  Lower  labials  12  (16%  of  specimens),  13  (51%)  or 
14  (33%)  (N  131,  mean  13.1)  with  3-5  pits  (N  137,  mean  4.0),  usually  commen- 
cing on  labial  7. 

Ventrals  246-287  (N  72,  mean  263.5).  Anal  entire.  Subcaudals  37-48,  mostly 
divided  (N  70,  mean  42.1).  Ventrals  plus  subcaudals  288-332  (N  67,  mean  306.3). 
Scale  rows  at  midbody  35-44  (N  73,  mean  38.3);  at  neck  28-35  (X  20,  mean  31.3, 
decreasing  by  4-10);  before  vent  22-28  (N  27  mean  24.3,  decreasing  by  9-19). 

Head  brownish  with  small  darker  chocolate-brown  blotches  on  crown  and  a 
similar-coloured  streak  just  above  labials,  through  lore  (usually),  under  orbit  and 
onto  lower  temple  (always).  Labials,  particularly  upper  labials,  with  dark  markings 
on  anterior  edge.  Chin  shields  and  throat  immaculate. 

Ground  colour  of  back  fawn  or  off-white  with  ragged-edged  blotches  (dark 
pigment  confined  to  whole  scales).  Anterior  and  posterior  mid-dorsal  blotches 
tending  to  coalesce  forming  a wavy  stripe  (Figure  5).  Ventrolateral  stripe  poorly 
defined  or  absent.  Belly  whitish. 
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Figure  5 A Liasis  maculosus  from  near  Calliope,  Queensland.  Photograph  S.K.  Wilson. 


Variation 

The  posterior  loreal  occasionally  fuses  to  the  adjacent  labial,  a condition  not 
observed  in  other  taxa  in  the  species-group. 

The  sum  of  ventrals  plus  subcaudals  averages  higher  in  the  north  than  south, 
as  can  be  seen  when  data  are  arranged  in  three  classes  of  latitude: 


10°-16°S 

17°-22“S 

23°-28“S 

N 

15 

21 

23 

range 

300-332 

288-324 

291-311 

mean 

317.5 

303.6 

301.3 

Distribution 

Eastern  Queensland  from  Torres  Strait  south  nearly  to  the  New  South  Wales 
border.  Also  numerous  islands  off  the  east  Queensland  coast. 

Remarks 

The  best  preserved  of  the  three  syntypes  of  Liasis  maculosus  (ZMB  5948) 
is  hereby  nominated  lectotype  for  the  species  described  above. 
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Material 

Queensland 

Hammond  I.  (AM  74895);  lower  Archer  River  (DT  1049,  DT  1054);  Cape  York  (AM  6474); 
16  km  E of  Coen  (AM  16772);  Edward  River  (NTM  5089);  Lizard  I.  (AM  64072) ; Cooktown 
(SAM  12797,  AM  10419,  AM  10424);  Cooktown  area  (MV  51861);  Byerstown  Range  (AM 
17108);  Barron  Falls  (ANWC  2573);  Yorkeys  Knob  (MV  8335);  Cairns  (SAM  4906,  AM  16796, 
QM  3117,  QM  7063);  Stannary  Hills  (QM  324);  Almaden  (AM  9617);  Mission  Beach  (ANWC 
0120);  Tally  district  (AM  69084);  Cardwell  (AM  75174):  Marble  I.  (QM  5706);  Townsville 
(QM  4646,  QM  32218,  QM  5377,  NTM  0978);  27  km  E of  Torrens  Creek  (QM  38906);  Hol- 
bourne  I.  (AM  49831);  Havmanl.  (AM  11731,  AM  36650,  AM  11520);  Prosperine  (AM  38308- 
09,  AM  38306);  Airlic  Beach  (AM  92698-99);  Lindeman  I.  (AM  11159,  AM  9755,  QM  5633, 
QM  5869);  Mackay  (ZMB  5948);  Retro  (QM  6114-15);  Capella  (MV  8663,  AM  58481);  Talafa 
road  in  23''26'S,  148°12'E  (QM  37053-54);  13  km  N of  Emerald  (QM  24320);  32  km  SE 
of  Emerald  (QM  24321);  Mt  Etna  (QM  26067);  8 km  W of  Mt  Morgan  (AM  54657);  Curtis  I. 
(QM  37205,  QM  6164-65);  Rockhampton  (MV  8661-62);  20  km  W of  Rockhampton  (QM 
19705-06);  Gayndah  (AIM  6473);  Forrest  Hill  (QM  8486);  Hivesville  (QM  14488);  Gympie 
(QM  14231);  Eumundi  (QM  8836);  Dayborough  (QM  10301);  Esk  (QM  6771);  Closeburn 
(QM  8252);  64  km  W of  Brisbane  (QM  7450);  Pullenvale  (QM  7516),  Helidon  (QM  8421); 
Rosewood  (QM  4277);  Texas  Caves  (QM  26335);  locality  unknown  (AM  5795,  6152,  6753, 
6756,  MV  12717,  8365). 


Liasis  stimsoni  stimsoni  sp.  and  subsp.  nov. 

Figure  6 


Holotype 

R63108  in  Western  Australian  Museum,  a male  collected  15  km  SE  of  Nullagine,  Western 
Australia,  in  21°58^S,  120°12^E  by  L.A.  Smith  and  R.E.  Johnstone  on  6 April  1979.  SVL 
790  mm,  tail  82  mm.  Wt  214  g.  Buccal  cavity  pink,  iris  mustard-yellow, 

Paratypes 

See  Material. 

Diagnosis 

Distinguishable  from  L.  maculosus  (always)  and  L.  childreni  (usually)  by  bold 
dorsal  pattern  of  irregular  brown  or  reddish-brown  circular  or  transversely  elon- 
gate smooth-edged  blotches  in  sharp  contrast  with  pale  ground  colour.  (The 
persistent  dorsal  pattern  of  L.  maculosus  comprises  ragged-edged,  chocolate- 
brown  blotches  which  tend  to  coalesce  anteriorly  and  posteriorly;  the  dorsal 
pattern  of  L.  childreni  is  often  absent,  if  present  it  comprises  small  irregular 
purplish-brown  blotches,  moderately  or  barely  contrasting  with  the  ground 
colour.) 

Distinguishable  from  L.  stimsoni  orientalis  by  having  more  ventrals  260-302 
V.  243-284),  usually  the  sixth  and  seventh  (rather  than  the  fifth  and  sixth)  upper 
labials  entering  orbit,  and  bold  dorsal  pattern  comprising  smooth-edged  transverse 
bars  (rather  than  smooth-edged  round  or  elongate  blotches);  and  from  L.  perth- 
ensis  by  having  more  ventrals  and  midbody  scale  rows  (260-302  and  39-47  v.  212- 
250  and  31-35  respectively). 
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Description 

Largest  and  smallest  specimens  872  and  309  mm  in  total  length.  Tail  9.6- 
13.2%  of  SVL  (N  15,  mean  11.1%).  Head  1.4-2. 2 times  as  long  as  wide  (N  88, 
mean  1.7). 

Rostral  without  sensory  pits  usually  two,  rarely  three,  pairs  of  prefrontals; 
anterior  pair  always  in  contact,  posterior  pair  or  pairs  usually  separated  by  1-4 
small  scales.  Cleft  from  nostril  back  to  loreals.  Loreals  7-20  (N  150,  mean  12.2). 
Preoculars  1.  Postoculars  3 (5%  of  specimens),  4 (71%),  5 (22%)  or  6 (2%)  (N  174, 
mean  4.2).  Anterior  temporals  4 (27%  of  specimens),  5 (44%),  6 (27%  of  speci- 
mens) or  7 (2%)  (N  167,  mean  5.3).  Upper  labials  11  (7%  of  specimens),  12 
(39%),  13  (44%),  14  (9%)  or  15  (2%)  (N  164,  mean  13.0),  usually  first,  some- 
times second  with  a sensory  crease,  sixth  and  seventh  entering  orbit  (77%  of 
specimens).  Lower  labials  12  (1%  of  specimens),  13  (2%),  14  (29%),  15  (57%) 
or  16  (11%)  (N  165,  mean  14.5)  with  3-8  pits  (N  123,  mean  5.6)  usually  com- 
mencing on  labials  7 or  8. 

Ventrals  260-302  (N  96,  mean  279.5).  Anal  entire.  Subcaudals  40-53  (N  97, 
mean  46.2),  mostly  divided.  Ventral  plus  subcaudals  305-351  (N  86,  mean  323.1). 
Scale  rows  at  midbody  40-47  (once  39)  (N  97,  mean  43.4);  at  neck  31-42  (N  64, 
mean  35.9,  decreasing  by  2-15);  before  vent  24-28  (N  75,  mean  26.0  decreasing 
by  10-23). 

Head  off-white,  fawn  or  pale  brown  with  small  brown,  dark-brown  or  reddish- 
brown  blotches  on  crown  and  usually  a similar-coloured  dark  streak  just  above 


Figure  6 A Liasis  stimsoni  stimsoni  from  Edgar  Ranges  (53995).  Photograph  R.E.  Johnstone. 
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Figure  7 HoXoty^c  oi Liasis  stimsoni  orientalis  from  Winduldarra  Rockhole,  Western  Australia 
(48646).  Photograph  R.f^.  Johnstone. 

labials  from  nostril,  through  lore  onto  lower  temple.  Labials,  particularly  upper 
labials,  often  with  dark  markings  on  their  anterior  edges.  Chin  shields  and  throat 
immaculate. 

Back  off-white,  fawn  or  pale  brown  with  irregular  bold  round  or  elongate 
blotches  (Figure  6).  Dark  scalloping  sometimes  present  on  scales  of  pale  inter- 
spaces between  dark  areas  of  dorsal  pattern.  White  ventrolateral  stripe  promi- 
nent. Belly  whitish,  slightly  opalescent. 


Geographic  Variation 

Individuals  from  western  parts  of  the  range  of  L.  stimsoni  stimsoni  tend  to  have 
irregular  patterns  dominated  by  round  blotches  (Figure  7).  Puither  east,  their 
patterns  tend  to  approach  that  of  L.  stunsoixi  oTictitulis  in  that  some  blotches 
are  transversely  elongate.  In  some  individuals  a few  of  these  transverse  blotches 
are  joined  to  form  bars  but  they  are  never  as  regular  or  numerous  as  in  L,  stim- 
soni orientalis. 
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Distribution 

Western  Australia  from  Dampier  Land,  Napier  Downs  and  Christmas  Creek 
in  the  north,  east  to  Nullagine,  Jiggalong,  Wonganoo  and  Laverton  and  south  to 
Mt  Jackson,  Merredin,  Coolup  and  Perth.  Also  on  Rosemary,  Hermite,  Barrow, 
Bernier,  Dorre  and  Dirk  Hartog  Islands. 

Remarks 

1 his  species  is  named  after  Mr  Andrew  F.  Stimson  of  the  Zoology  Department, 
British  Museum  (Natural  History),  in  appreciation  of  his  assistance  to  the  Depart- 
ment of  Ornithology  and  Herpetology,  Western  Australian  Museum  (particularly 
his  readiness  to  lend  type  specimens). 

Paratypes 

Western  Australia  (Kimberley  Divisiori) 

10  km  S of  Lombadina  (58817);  Bugle  Gap  (26810);  Napier  Downs  (57135);  presumably 
West  Kimberley  (26712);  Mt  Anderson  (31666-67);  Kalyeeda  (24805);  St  George  Range 
(51289-90,  51290c);  Christmas  Creek  (26033);  Broome  (53886);  La  Grange  (28040);  Edgar 
Ranges  (53995,  54051-52). 

Eastern  Divisioji 

Wonganoo  (3  7035);  Booylgoo  (1417);  Mt  Jackson  (60709). 

North-West  Division 

Rosemary  I.  (13958):  Hermite  I.  (28694);  Mundabullangana  (14937);  Barrow  I.  (28041-42, 
28050,  28461,  28692-93,  45730,  45774,  48966,  48902,  48907,  48960-63,  48965,48967, 
51630-32,  56715-17,  58867,  60710-11);  Woodstock  (13057,  28050);  Onslow  (58864);  Nulla- 
gine district  (12306);  109  km  N of  Wittenoom  (36681);  Learmonth  district  (11490);  pre- 
sumably Mt  Stuart  Stn  (43463-64);  80  km  N of  Carnan^on  (8110,  21895,  29405);  Bernier 
I.  (13484,  20530-33,  30499,  59637-42);  Dorre  I.  (57491,  60441);  Callagiddy  (40183);  Dirk 
Hartog  I.  (59440);  Overlander  Roadhouse  (58865). 

South-West  Division 

Kalbarri  (32367);  10  km  SSW  of  Kalbarri  (33896);  24  km  E of  Mingenew  (29313);  5 km  E 
of  Coolimba  (72984);  Coorow  (7385);  Green  Head  (47808);  8 km  NW  of  Mt  Peron  (49043- 
44);  Watheroo  (21573);  Coomberdale  (21572);  Moora  (1837);  Nungarin  (7574);  Merredin 
(21896);  Doodlakine  (5786);  Lower  Chittering  (24741);  Heme  Hill  (7555);  Caversham  (5886); 
West  Midland  (2651);  Maida  Vale  (28897);  North  Perth  (4833);  Darlington  (13387);  Goose- 
berry Hill  (22330);  Kalamunda  (52653,  59949-50);  Mundaring  Weir  (47697);  Roleystone 
(30046);  Wickepin  (22306) ; Coolup  (MV  4603-04). 

Liasis  stimsoni  orientalis  subsp.  nov. 

Figure  7 

Holotype 

R46846  in  Western  Australian  Museum,  a female  collected  at  Winduldarra  Rockhole,  West- 
ern Australia,  in  26°3l's,  126°01'E  by  A.A.  Burbidge  on  20  March  1975.  SVL  795,  tail  95 
mm. 

Paratypes 

See  Material. 
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Diagnosis 

Distinguishable  from  L.  stimsoni  stirnsoni  by  having  fewer  ventrals  (243- 
284  V.  260-302),  usually  fifth  and  sixth  upper  labials  (rather  than  sixth  and 
seventh)  entering  orbit  and  bold  dorsal  pattern  usually  comprising  smooth- 
edged  transverse  bars  (rather  than  smooth-edged  round  or  elongate  blotches). 


Description 

Largest  and  smallest  specimens  890  and  264  mm  in  total  length.  Tail  10.7- 
12.3%  of  SVL  (N  15,  mean  11.6%).  Head  1.3-2. 3 times  as  long  as  wide  (N  85, 
mean  1.6). 

Rostral  without  sensory  pits.  Usually  two,  rarely  three,  pairs  of  prefrontals; 
anterior  pair  always  in  contact,  posterior  pair  or  pairs  usually  separated  by  1-4 
small  scales.  Cleft  from  nostril  back  to  loreal.  Loreals  5-12  (19  and  23  in  one 
specimen)  (N  144,  mean  7.9).  Preoculars  1.  Postoculars  2 (3%  of  specimens) 
3 (26%),  4 (66%),  or  5 (5%)  (N  145,  mean  3.8).  Anterior  temporals  2 (0%  of 
specimens),  3 (14%),  4 (53%),  5 (32%)  or  6 (1%)  (N  145,  mean  4.2).  Upper 
labials  10  (3%  of  specimens),  11  (41%),  12  (45%),  13  (10%)  or  14  (1%)  (N  136, 
mean  11.7),  usually  first,  rarely  second  with  a sensory  crease,  fifth  and  sixth 
entering  orbit  in  67%  of  specimens.  Lower  labials  11  (2%  of  specimens),  12 
(1%),  13  (11%),  14  (49%),  15  (28%)  or  16  (9%)  (N  143,  mean  13.9),  with  3-6 
pits  (N  124,  mean  4.8)  usually  commencing  on  labials  7 or  8. 

Ventrals  243-284  (N  69,  mean  263.8).  Anal  entire.  Subcaudals  38-53  (N  77, 
mean  42.8),  mostly  divided.  Ventrals  plus  subcaudals  290-332  (N  66,  mean  304.1). 
Scale  rows  at  midbody  36-45  (once  47)  (N  72,  mean  40.3);  at  neck  28-39  (N 
25,  mean  34.2;  decreasing  by  3-12);  at  vent  22-28  (N  34,  mean  24.1,  decreasing 
by  12-22). 

Head  off-white,  fawn  or  pale  brown  with  small  brown,  dark  brown,  or  reddish- 
brown  blotches  on  crown  and  usually  a similar-coloured  dark  streak  just  above 
labials  from  nostril  through  lore,  under  orbit  onto  lower  temple.  Labials,  parti- 
cularly upper  labials,  often  with  dark  markings  on  their  anterior  edges.  Chin 
shields  and  throat  immaculate.  Back  off-white,  fawn,  pale  brown  or  brown  with 
fairly  regular  to  regular  bold,  smooth-edged  brown  or  reddish-brown  elongate 
blotches  or  bars;  latter  interdigitating  with  those  of  other  side  or  joining  with 
opposite  number  to  form  a bar  which  can  be  oblique  or  transverse  (Figure  7). 
Dark  scalloping  sometimes  present  on  scales  of  pale  interspaces  between  dark 
areas  of  dorsal  pattern.  White  ventrolateral  stripe  prominent.  Belly  whitish, 
slightly  opalescent. 


Geographic  Variation 

The  ground  colour  of  specimens  from  eastern  parts  of  the  range  of  L.  stimsoni 
orientalis  tend  to  be  darker  (brown)  and  the  transverse  bars  more  regular  than 
specimens  from  the  western  parts  of  its  range. 
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Remarks 

Geographically  and  meristically  L.  stimsoni  orientalis  is  intermediate  between 
nominate  L.  stunsoni  and  L.  maculosus  (see  Table  1).  However,  L.  maculosus 
is  largely  separated  from  L.  stimsoni  orientalis  by  the  Great  Dividing  Range 
and  shows  north-south  clinal  variation  in  at  least  one  meristic  character,  con- 
trary to  the  east-west  trends  in  subspecies  of  L.  stiniso?ii. 

Of  the  223  specimens  of  L.  stimsoni  (both  subspecies)  and  L.  childrem  examined 
there  were  only  a few  that  were  difficult  to  assign  to  a species  or  subspecies. 
They  were  mostly  from  the  southern  Kimberley  of  Western  Australia  and  the 
Tanami  Desert  and  Barkly  Tableland  of  the  Northern  Territory  (generally  along 
the  interface  between  the  two  species)  so  a narrow  hybrid  zone  between  them, 
at  least  in  some  areas,  cannot  be  discounted. 

Distribution 

Central  and  eastern  Australia.  In  Western  Australia  east  from  the  Southesk 
Tablelands,  Canning  Stock  Route  and  Cosmo  Newbery.  In  the  Northern  Territory 
north  to  the  Tanami  Desert,  Tennant  Creek  and  Barkly  Tableland.  In  South 
Australia  south  to  the  Tomkinson  Range,  Woomera,  Arakoola  and  Innamincka. 
In  Queensland  north  to  Camooweal,  Julia  Creek  and  Palmerville  and  east  to 
Bolwarra,  Charters  Towers  and  Longreach.  In  New  South  Wales  only  in  the 
north-west. 

Paratypes 

Western  Australia  (Eastern  Division) 

Canning  Stock  Route  (4062) ; Breadens  Pool  (64139);  Well  43,  Canning  Stock  Route  (8718); 
near  Lake  Auld  in  22°07  S,  123°52'E  (63573);  12  km  NNE  of  Well  29,  Canning  Stock  Route 
(63963);  Durba  Hills  (40365-66,  40562);  Well  11,  Canning  Stock  Route  (SAM  1 762) ; Windich 
Spring  (40218);  Warburton  Range  (22182,  22300,  31354-56);  129  km^S  of  Warburton  Range 
(48989);  Cosmo  Newbery  (13852);  Point  Sunday  in  28°08'S,  124°05  E (53560);  Minnie 
Creek  (14938). 

Northern  Territory 

Anthonys  Lagoon  (NTM  3669,  NTM  0844,  NTM  5844-45,  NTM  3637);  Brunette  Downs 
(NTM  3660,  NTM  5219,  NTM  3643,  NTM  5234,  NTM  3649);  Muckaty  (CAWC  145);  Rock- 
hampton Downs  (NTM  8438-39);  Alroy  Downs  (8553):  Attack  Creek  (CAWC  3215);  35  km 
E of  Three  Ways  (NTM  5361);  Barkly  Highway,  E of  Frewena  (NTM  3683);  Tennant  Creek 
(SAM  6716);  vicinity  of  Tennant  Creek  (AM  84735);  Hatches  Creek  (SAM  3630a-5);  61  km 
NNE  of  Barrow  Creek  (AM  60304);  50  km  NNE  of  Barrow  Creek  (NTM  5233);  Barrow  Creek 
(MV  1952):  Tanami  Desert  (AM  69085);  10  km  E of  the  Granites  (NTM  0434);  Smoke  Hills 
AM  73910);  3 km  W and  13  km  E of  Barry  Caves  (AM  92327  and  AM  72981  respectively); 
Murray  Downs  (MV  8962-63);  Elkedra  (CAWC  5349);  Mt  Doreen  (AM  73939,  AM  90879); 
Utopia  (AM  65229):  between  Alice  Springs  and  Devils  Marbles  (AM  79124,  AM  84226); 
14  km  N of  Alice  Springs  (NTM  0712,  NTM  0756);  12  km  N of  Alice  Springs  (NTM  0713, 
0711):  Narwietooma  (SAM  13149);  Alice  Springs  (SAM  7840,  NTM  0543,  NTM  2455,  NTM 
3807,  CAWC  2336-37,  CAW'C  1392,  CAWC  4032);  Todd  River  (CAW'C  1647,  CAW'C  1395); 
Simpson  Gap  (CAWC  1437,  CAWC  1391);  Petermann  Ranges  (CAWC  3270);  central  Australia 
(MV  3601);  Stuart  Highway  (CAWC  3216,  CAWC  3214);  Northern  Territory  (SAM  6711a-5, 
QM  10257-58). 
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South  Australia 

Mt  Davies,  Tomkinson  Range  (SAM  5286);  Musgrave  Park  (SAM  7593);  Ernabella  Mission 
(SAM  3121,  SAM  10990);  Cordillo  Downs  (SAM  15197);  Oodnadatta  (MV  1956);  Inna- 
mincka  (SAM  4049) ; Arakoola  (SAM  10945);  Woomera  (SAM  15089). 

Queensland 

Palmer  River  [Palmerville]  (MV  4826);  Bolwarra  (ANWC  1636),  Croydon  (AM  39063- 
64,  QM  32284);  23  km  E of  CamooweaJ  (QM  39087);  Charters  Towers  (QM  32285);  Julia 
Creek  (QM  5963);  Balemo  (QM  7154).  Kynuna  (QM  390);  Fermoy  (55405);  Longreach  (QM 
10444);  Lorna  Downs  (ANCW  0838-41);  Opalton  (ANWC  1637);  Ambathala  (QM  35685); 
Birdsville  (QM  10256,  QM  10274,  SAM  15303);  Proa  (QM  28432);  Charleville  (QM  29032). 

New  South  Wales 

Wilcannia  (AM  69087). 


Discussion 

This  paper  brings  the  number  of  species  and  subspecies  of  python  in  Australia  to 
19  making  the  python  radiation  in  Australia  far  more  successful  than  even  Mc- 
Dowell (1975)  appreciated. 

Until  now  the  diagnostic  characters  for  Australian  genera  and  species  of 
pythons  have  been  simple  but  generally  satisfactory.  They  included  absence 
or  presence  of  labial  pits  {Aspidites  v.  other  pythons)  and  fragmented,  asymmetric 
head  shields  or  mostly  entire,  symmetric  head  shields  {Pythoyi  v.  other  pythons). 
Data  from  this  and  other  studies  (Smith  1981a  and  b,  Gow  1981)  show  that  there 
is  a continuity  in  a number  of  characters  in  Liasis  Python  which  makes  those 
genera  and  the  species  in  them  more  difficult  to  define  than  previously  believed. 
Australian  members  of  these  genera  have  recently  undergone  or  arc  still  under- 
going speciation  as  shown  by  the  intra  and  interspecific  variation  in  the  L.  child- 
reni  species-group  and  the  recognition  of  four  subspecies  of  P.  spilotus  (P.  s. 
spilotus,  P.  s.  variegatus,  P.  s.  imbricatus  andP.  s.  bredli), 

Schwaner  and  Dessauer  (1981)  show  that  immunologically  some  New  Guinea 
pythons  (Liasis  papuanus)  are  readily  distinguished  from  some  Old  World  pythons 
(Python  regius).  A successful  radiation  by  the  Pythoninae  in  Australia  and  a 
subsequent  invasion  of  New  Guinea  could  explain  this  immunological  difference. 
It  may  also  explain  why  Liasis  boa  of  the  Bismark  Archipelago  shares  the  unusual 
condition  of  disappearing  colour  pattern  with  L,  childreni  and  L.  perthensis. 

If  Liasis  and  Python  are  considered  as  a unit  certain  trends  become  more 
apparent.  For  most  species  and  subspecies  in  these  groups  a highly  complex 
head  scutellation  (fragmentation)  is  matched  by  a high  number  of  labial  sensory 
pits  (Table  2 and  Smith  Python  spilotus  is  characterised  by  having  highly 

fragmented  asymmetric  head  shields,  many  loreals  and  sensory  pits,  and  creases 
on  the  rostral  and  anterior  upper  labials.  In  the  Liasis  childreni  species-group 
L.  stimsoni  stimsoni  has  most  labial  pits  including  pits  (creases)  on  the  first  and 
often  second  upper  labial,  most  loreals  (up  to  20)  and  a greater  tendency  for  the 
head  scales  to  fragment  (Table  2). 
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Table  1 


Comparison  of  10  characters  of  Ltasis  stimsoni  stimsoni,  L.  stimsoni  orientalis 
and  L.  maculosus. 


Midbody 
scale  rows 

Ventrals 

Sub- 

caudals 

Ventrals 
plus  sub- 
caudals 

Loreals 

Post- 

oculars 

Anterior 

tempo- 

rals 

Upper 

labials 

Lower 

labials 

Pits  on 

lower 

labials 

L.  stimsoni 

N 

97 

96 

97 

86 

150 

174 

167 

164 

165 

123 

stimsoni 

range 

39-47 

260-302 

40-53 

305-351 

7-20 

3-6 

4-7 

11-15 

12-16 

3-8 

mean 

43.4 

279.5 

46.2 

323.1 

12.2 

4.2 

5.3 

13.0 

14.5 

5.6 

L.  stimsoni 

N 

72 

69 

77 

66 

144 

145 

145 

136 

143 

124 

orientalis 

range 

36-47 

243-284 

38-53 

290-332 

5-12 

2-5 

2-6 

10-14 

11-16 

3-6 

mean 

40.3 

263.5 

42.8 

304.1 

7.9 

3.8 

4.2 

11.7 

13.9 

4.8 

L.  maculosus 

N 

73 

72 

70 

67 

157 

148 

149 

143 

131 

137 

range 

35-44 

246-287 

3 7-48 

288-332 

3-10 

2-5 

3-5 

10-12 

12-14 

3-5 

mean 

38.3 

263.5 

42.1 

306.3 

4.7 

3.1 

3.3 

10.6 

13.1 

4.0 

Comparison  of  the  means  of  10  characters  of  eight  taxa  of  Liasis  arranged  accord- 
ing to  their  mean  number  of  midbody  scale  rows;  data  from  present  work  and 
Smith  {1981fo). 


Midbody 
scale  rows 

Ventrals 

Sub- 

caudals 

Ventrals 
plus  sub- 
caudals 

Loreals 

Post- 

oculars 

Anterior 

tempo- 

rals 

Upper 

labials 

Lower 

labials 

Pits  on 
lower 
labials 

Liasis  perthensis 

32.7 

232.0 

38.7 

271.6 

7.3 

3.4 

4.1 

11.2 

12.8 

3.1 

Liasis  maculosus 

38.3 

263.5 

42.1 

306.3 

4.7 

3.1 

3.3 

10.6 

13.1 

4.0 

Liasis  stimsoni 

orientalis 

40.3 

263.5 

42.8 

304.1 

7.9 

3.8 

4.2 

11.7 

13.9 

4.8 

Liasis  childreni 

41.3 

272.8 

47.3 

321.6 

7.9 

3.6 

3.9 

11.8 

14.1 

4.5 

Liasis  stimsoni 

stimsoni 

43.4 

279.5 

46.2 

323.1 

12.2 

4.2 

5.3 

13.0 

14.5 

5.6 

Liasis  mackloti 

45.6 

279.2 

80.8 

360.4 

1.0 

2.7 

3.4 

11.5 

16.2 

3.6 

Liasis  olivaceus 

barroni 

60.6 

392.0 

105.0 

496.0 

1.5 

4.2 

5.0 

13.5 

18.3 

5.7 

Liasis  olivaceus 

olivaceus 

66.0 

361.0 

106.5 

468.5 

1.0 

4.6 

4.6 

13.6 

20.2 

6.0 

Species  recently  described  (Python  oenpelliensis  and  P.  carinatus)  bridge  the 
morphological  gap  between  P.  spilotus  and  L.  stimsoni  stimsoni  in  that  the 
degree  of  head  shield  fragmentation  is  less  than  in  P.  spilotus  and  more  than 
in  L,  stimsoni  stimsoni. 
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Gow  (1981)  characterised  P.  bredli  (herein  considered  a race  of  P.  spilotus) 
by  its  greater  number  of  interocular  scales  compared  with  P.  s.  variegatus.  Here 
that  character  is  regarded  as  intraspecific  variation  in  the  Liasis-Python  group  and 
part  of  the  trend  outlined  above. 

McDowell  (1975)  considered  Liasis  and  Pythoji  so  weakly  defined  morpholo- 
gically that  he  felt  they  could  be  synonomized.  Schwaner  and  Dessauer  (1981) 
showed  that  Liasis  and  Python  from  New  Guinea  could  not  be  distinguished 
immunologically.  The  data  presented  here  adds  more  weight  to  the  case  for 
merging  Liasis  and  Python.  Consequently  the  proposal  of  Cogger  et  ai  (1983) 
to  replace  Liasis  by  Bothrochilus  Fitzinger  is  not  likely  to  gain  widespread 
acceptance. 

There  are  indications  from  this  study  how  the  L.  childre^ii  and  L.  olivaceus 
species-group  could  be  linked.  As  already  pointed  out,  L.  stimsoni  stimsoni  has 
the  most  complex  head  scutellation  of  the  five  taxa  in  the  L.  childreyii  species- 
group.  In  L.  maculosus  it  is  least  complex  (Table  2).  Its  low  number  of  loreals 
(as  few  as  three)  approaches  counts  in  the  L.  olivaceus  species-group.  The  ten- 
dency for  the  lower  posterior  lorcal  in  L.  maculosus  to  occasionally  fuse  to  the 
adjacent  upper  labial  is  a small  but  perhaps  significant  variation  which  helps 
make  the  link  between  the  L.  gilberti  and  L.  olivaceus  species-groups. 

However  the  following  considerations  negate  this  conclusion.  If  notice  is  taken 
of  trends  in  head  scutellation  {L.  maculosus  tending  towards  L.  olivaceus  species- 
group)  one  would  expect  a simpler  pattern  in  L.  maculosus  but  its  pattern  some- 
times approaches  that  of  P,  spilotus  (most  races)  in  that  dorsal  blotches  are  dark- 
edged  giving  specimens  a more  complex  (three-toned)  coloration.  A similar  trend 
occurs  in  south-western  T.  stimsoni  stimsoni,  thus  two  taxa  in  the  Liasis  childreni 
species-group  which  have  quite  different  scutellation  (Table  2)  tend  to  develop 
the  predominantly  Python  pattern,  presumably  because  they  inhabit  a similar 
environment. 

If  the  number  of  loreals  is  merely  part  of  the  question  of  fusion  or  fragmen- 
tation of  head  shields  they  could  very  well  change  in  response  to  shifts  in  diet. 
Similarly  the  number  of  labial  pits  could  reflect  the  nature  of  prey,  or  method  of 
hunting  and  subsequently  be  of  little  value  in  deducing-  the  phylogeny  of  the 
pythons. 
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Herpetofauna  of  the  Onslow  Region, 
Western  Australia 


G.M.  Storr*  and  G.  Haroldf 


Abstract 

Twelve  families,  49  genera  and  96  species  of  amphibians  and  reptiles  have  been 
recorded  for  this  region  on  the  arid  north-west  coast  of  Western  Australia.  This 
poverty,  compared  to  the  adjacent  Exmouth  region  (114  species),  is  due  mainly 
to  the  absence  of  a summer-cool,  winter-wet  coastal  strip  and  to  the  paucity  and 
inadequacy  of  rocky  habitats.  Brief  notes  are  given  on  the  local  distribution, 
abundance  and  habitat  of  each  species. 


Introduction 

The  Onslow  region  extends  from  lat.  20°  15^  to  23°OO^S  and  from  long.  114° 
45'  to  115°45'E.  It  largely  consists  of  plains;  only  in  the  far  east  and  south- 
east are  there  low  hills,  mesas  and  outcropping  Precambrian  rocks.  Mean  annual 
rainfall  ranges  from  40  cm  on  the  northern  islands  to  25  cm  in  the  south-west, 
83-89%  of  it  falling  from  January  to  June.  On  the  islands  and  mainland  coasts 
winter  showers  are  more  frequent  than  in  the  interior,  and  summer  heat  is  not 
so  excessive  (mean  daily  maximum  temperature  averaging  34.1°C  on  Barrow 
Island,  35.2°  at  Onslow  and  41.7°  at  Nyang)  (Bureau  of  Meteorology  1978). 

The  prevailing  soils  on  coasts  and  islands  are  white  aeolian  sands,  sparsely 
covered  with  the  coarse  perennial  grass  Spinifex  longifolins  and  low  shrubs, 
especially  Acacia  coriacea.  On  the  larger  islands  there  are  extensive  areas  of 
limestone  dominated  by  Triodia  wiseana.  Most  of  the  interior  is  a mosaic  of 
red  sandy,  loamy  and  clayey  plains  carrying  Triodia  with  or  without  scattered 
shrubs,  especially  acacias  (.4.  pyrifolia  predominating  on  the  lighter  soils,  A. 
xiphiphylla  on  the  heavier),  and  low  eucalypts.  In  the  south-west  the  red  sand- 
ridges  of  the  P^xmouth  region  reach  nearly  to  the  Yannarie  River.  In  the  south- 
east and  far  east  low  outliers  of  the  llamersley  Range  provide  shelter  for  rock- 
inhabiting  lizards. 

A few  intermittent  watercourses  cross  the  plains,  the  largest  (Ashburton 
and  Cane  Rivers)  reaching  the  sea;  they  are  lined  with  low  woodlands  of  river 
gum  Eucalyptus  camaldulensis.  ¥or  a detailed  account  of  the  climate,  geology, 
soils  and  vegetation  see  Beard  (1975). 


* Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000. 
t 18  Scalby  Street,  Scarborough,  Western  Australia  6019. 
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Until  now  readily  accessible  inrormation  on  the  heipetofauna  has  been  con- 
fined to  the  larger  islands,  viz.  the  Montebellos  (Hill  1955,  Montague  1915), 
the  Lowendals  (Butler  and  Butler  1985)  and  Barrow  (Butler  1970,  Heatwole 
and  Butler  1981,  Smith  1976).  The  only  information  on  other  islands  and  the 
mainland  was  that  attached  to  the  few  specimens  collected  by  passing  naturalists 
and  the  residents  of  Onslow,  in  August  1981,  thanks  to  a grant  from  Mr  and  Mrs 
W.H.  Butler,  G.  Harold  was  able  to  collect  in  most  parts  of  the  mainland.  Additional 
field  work  was  carried  out  in  September-October  1982  and  August  1983.  All 
registered  numbers  refer  to  specimens  in  the  Western  Australian  Museum. 


Annotated  List 


Leptodactylidae 

Limnodynastes  spenceri  Parker,  1940 

One  record:  a specimen  (85178)  collected  on  Rous  Creek,  10  km  NNW  Uaroo. 

Hylidae 

Cyclorana  maini  Tyler  and  Martin,  1977 

Common  on  Barrow  I.  and  presumably  also  the  mainland  (but  only  collected 
at  Koordarrie). 

Litoria  rubella  (Gray,  1842) 

Common  about  watercourses  and  homesteads. 

Cheloniidae 

Caretta  caretta  (Linnaeus,  1758) 

Two  records:  two  specimens  (56723-4)  collected  on  Barrow  I.  and  a dead 
specimen  found  by  Butler  and  Butler  (1985)  on  a beach  on  Varanus  I.  (Lowendal 
Is). 

Chelonia  depressa  Garman,  1880 

Two  records:  a specimen  (61344)  from  Barrow  I.  and  one  (89957)  from 
Boomerang  1. 

Chelonia  my  das  (Linnaeus,  1758) 

Common  off  Montebello,  Lowendal  and  Barrow  Is.  On  7 September  1966  six 
eggs  (28462-7)  were  taken  from  a nest  of  about  50  eggs  on  Barrow  I.  Laying  on 
Lowendal  Is  (Abutilon,  Varanus,  Bridled,  Parakeelya,  ‘N’)  in  March  1985  (Butler 
and  Butler  1985). 
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Krctmochelys  imhricata  (Linnaeus,  1766) 

Young  hawksbills  C{)mmonly  seen  in  shallows  around  Barrow  1.  (Butler  1970). 
Laying  on  Barrow  L in  March  1976  (W.IL  Butler,  pers.  comm.)  and  the  Lowendal 
Is  (Abutilon,  \hiranus  and  possibly  Bridled)  in  March  1985  (Butler  and  Butler 
1985). 

Gekkonidae 

Diplodactylus  conspicillatus  Lucas  and  Frost,  1897 

Interior,  west  to  Peedamulla,  Koordarrie  and  12  km  WSW  Barradale.  Common. 
Red  soils  (sandy  loams,  loams  and  stony  clays)  with  Triodia  and  often  low  open 
Acacia. 


Diplodactylus  clderi  Stirling  and  Zietz,  1893 

One  record  from  interior:  a specimen  (81905)  collected  on  stony  red  loam  with 
Triodia  and  low  shrubs,  1 km  S\V  Nannutarra. 

Diplodactyliis  stenodactylus  Boulenger,  1896 

Greater  part  of  region  but  not  immediate  vicinity  of  mainland  coast.  Common. 
A wide  variety  of  soils,  mainly  with  Triodia,  occasionally  with  low  Acacia; 
one  specimen  taken  from  a lycosid  spider  burrow.  Also  on  Barrow  L,  where 
evidently  rare. 


Diplodactylus  strophuriis  (Dumeril  and  Bibron,  1836) 

Moderately  common  on  coastal  dunes  and  near-coastal  sandplains  in  wattles 
[Acacia  spp.)  and  other  shrubs  over  Spinifex  longifolius,  Triodia  and  Plectrachiie 
on  pinkish  and  red  sands.  One  record  from  interior:  a specimen  in  low  open 
Acacia  on  red  loam  at  Koordarrie. 

Diplodactylus  taeniatus  (Lonnberg  and  Andersson,  1913) 

Moderately  common  on  Barrow  1.  and  in  mainland  coastal  and  near-coastal 
dunes;  scarce  in  interior  (one  collected  at  10  km  N Barradale).  Low  shrubs  and 
Spinifex  longifoliiis  on  pinkish  and  red  sands  and  sandy  loams. 

Gehyra  pilbara  Mitchell,  1965 

Common  on  Hcrmitc  and  Barrow  Is  and  in  immediate  hinterland  of  Onslow 
(from  11  km  S to  18  km  SSL  and  17  km  ESE  of  town);  scarce  elsewhere  on 
mainland.  Mostly  in  and  on  termitaria  in  open  Triodia  and  Plectrachne. 

Gehyra  punctata  (Fry,  1914) 

Common  in  interior,  west  to  the  Tanpool  Hills  (11  km  NNW  Peedamulla) 
and  17  km  NE  Barradale;  also  one  specimen  (37450)  from  Trimouille  1.  Among 
rocks  (quartzite,  granite,  shale)  on  hills,  ridges,  breakaways  and  outcrops.  [Re- 
cords from  Barrow  1.  were  based  on  G.  pilbara.] 
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Gehyra  variegata  (Dumeril  and  Bibron,  1836) 

Throughout  the  mainland;  also  Barrow  (including  Boodie),  Airlie,  Thevenard 
and  Direction  Is.  Very  common  in  all  kinds  of  country,  including  treeless  Plec- 
trachne  grassland. 

Heteronotia  binoei  (Clray,  1845) 

Throughout  the  mainland;  also  Trimouille,  Hermite,  Lowendal  (Abutilon, 
Varanus,  Bridled,  Parakeelya),  Barrow  (including  south  Double),  North  Sandy 
and  Bessieres  Is.  Very  common  in  a wide  variety  ol  habitats. 

Heteronotia  spelea  (Kluge,  1963) 

Two  records  from  interior:  two  specimens  (80198-9)  collected  on  rocks  in 
talus  slope  of  mesa  15  km  WNW  Uaroo,  and  one  (81906)  on  nearby  shale  out- 
crop. 

iXephruriis  levis  occidentalis  Storr,  1963 

Greater  pmt  of  region  but  not  hilly  south-eastern  interior.  Moderately  common. 
Red  sands  and  sandy  loams,  mainly  with  Trioclia  or  Plectrachne. 


Nephrurus  wheelcri  cinctus  Storr,  1963 

One  record:  a specimen  (89954)  collected  on  stony  plain  with  Triodia  8 km 
N Cane  River  IIS. 

Oedura  marmorata  Gray,  1842 

Hilly  south-eastern  interior,  north  to  Mt  Murray  and  west  to  15  km  WNW 
L'aroo.  Moderately  common.  Among  rocks. 

Rhynchoedura  ornata  Gunther,  1867 

South-eastern  interior,  in  the  Nanutarra,  Karoo  and  Barradale  districts.  \Iode- 
rately  common.  Red  loams  and  sandy  loams  with  Iriodia.  One  specimen  taken 
from  a lycosid  spider  burrow. 

Pygopodidae 

Aprasia  rostrata  rostrata  Parker,  1956 

Only  known  from  two  specimens  in  the  British  Museum  (Natural  History) 
collected  by  F.L.  Hill  on  Hermite  I.  in  1952. 

Delma  borea  Kluge,  1974 

Widely  but  sparsely  distributed  on  mainland;  also  Barrow  L Uncommon. 

Delma  nasuta  Kluge,  1974 

Common  on  Barrow  and  Plermite  Is,  but  on  mainland  only  collected  near 
the  Cane  River.  Mainly  in  Triodia. 
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Delma  tincta  l)c  V^is,  1888 

Moderately  common  on  Barrow  1.,  but  on  mainland  only  collected  in  Cane 
River,  Uaroo  and  Barradale  districts.  Triodia  on  heavier  soils. 


Lialis  burtonis  Gray,  1835 

Widespread  on  mainland;  also  Montebello,  Lowendal  (Abutilon,  Bridled) 
and  Barrow  Js.  Mainly  Triodia  and  Plectrachne  on  red  sands  and  loams. 

Pygopiis  nigriceps  nigriceps  (Fischer,  1882) 

'I'wo  records:  a specimen  (48558)  collected  in  Triodia  on  Barrow  I.  and  one 
from  Barradale  in  a private  collection. 

Agamidae 

Ctenophorus  caudiemetus  caiidicinctus  (Gunther,  1875) 

Hilly  interior,  west  to  the  Parry  Range,  Jundelaya  Hill  and  Barradale;  also 
Barrow  1.  (including  north  and  south  Double  I.).  Common.  Among  rocks  and 
on  stony  soils, 

Ctenophorus  femoralis  (Storr,  1965) 

Western  three-quarters,  cast  to  the  Cane  River  and  Parry  Range.  Common. 
Mainly  crests  of  red  sandridges  with  Triodia  and  low  shrubs;  also  coastal  white 
dunes  and  pinkish  sands  with  Spinifex  longifolius. 

Ctenophorus  inermis  (Dc  Vis,  1888) 

'I'hroughout  the  mainland.  Very  common.  Lightly  wooded  sands,  loams  and 
occasionally  stony  soils. 

Ctenophorus  isolepis  isolepis  (Fischer,  1881) 

Fastern  half,  west  to  18  km  SSL  Onslow,  I'he  Range  and  Uaroo.  V^ery  common. 
Mainly  red  sands  and  sandy  loams  with  Triodia  and  low  sparse  shrubbery;  also 
clays,  stony  soils  and  white  coastal  dunes. 


Ctenophorus  reticulatus  (Gray,  1845) 

Interior,  west  to  Peedamulla  and  Koordarrie.  Moderately  common.  Lightly 
wooded  red  soils  (mainly  clays  and  stony  loams,  occasionally  sandy  loams). 

Ctenophorus  rubens  (Storr,  1965) 

Western  half,  east  to  Onslow,  Minderoo,  Koordarrie  and  Uaroo  (15  km  WNW 
of  homestead).  Very  common.  Mainly  red  sands  with  Triodia;  also  red  loams  and 
clays  with  Plectrachne,  soft  grasses  and  low  open  shrubbery. 


282 


G.M.  Storr  and  G.  Harold 


Diporiphora  winneckei  Lucas  and  Frost,  1896 

Western  third,  east  to  19  km  SE  Onslow  and  13  km  W Barradale.  Uncommon 
on  coastal  dunes  and  near-coastal  plains;  rare  in  interior.  Perennial  grasses  (Spini- 
fex  longifolius,  Plectrachne,  Triodia)  on  pinkish  or  red  sands  and  loams. 

Gemmatophora  gilberti  gilberti  (Gray,  1842) 

No  mainland  records,  but  many  from  islands:  Hermite  (and  other  islands  in 
the  Montebello  group,  yi'c/e  Montague  1915:  640),  Lowendal  (Abutilon,  Varanus, 
Bridled,  'G/IF,  Parakcelya,  hN’),  BaiTow  (including  Boodie),  North  Sandy  and 
Thevenard.  Uncommon  to  moderately  common  on  islands;  probably  scarce  and 
patchily  distributed  on  mainland  coast.  On  Barrow  1.  it  favours  mangroves. 

Gemmatophora  longirostris  (Boulenger,  1883) 

Seldom  collected  but  probably  locally  common.  Mainly  river  gum  woodlands 
fringing  larger  watercourses  (Ashburton  and  Yannarie  Rivers  and  Rous  Creek). 


Pogona  rumor  minor  (Sternield,  1919) 

Widespread  but  scarce  on  mainland;  moderately  common  on  Barrow  I.  Mainly 
sands  and  sandy  loams  with  open  shrubbery  and  Triodia. 


Scincidae 

Carlia  triacantha  (Mitchell,  1953) 

Regionally  known  only  from  Barrow  I.,  where  two  specimens  have  been 
collected. 

Cryptoblepharus  carnahyi  Storr,  1976 

Certainly  knowm  only  from  Barrow  L,  where  it  is  widespread  and  moderately 
common  in  habitats  that  provide  vertical  surfaces,  e.g.  mangroves,  eucalypts, 
walls  of  buildings  and  sides  of  sink-holes  (Smith  1976).  A Cryptoblepharus 
(29115)  collected  in  Acacia  scrub  25  km  S Koordarrie  could  not  be  found  for 
checking;  it  possibly  belonged  to  C.  plagiocephaliis  (Cocteau,  1836). 

Ctenotus  colletti  rufescens  Storr,  1979 

Two  records:  one  observed  by  G.  Harold  among  Triodia  on  red  sand  10  km 
NE  Urala,  and  on  red  sandridge  with  open  shrubbery  and  Triodia  20.5  km  NW 
Barradale. 

Ctenotus  duncola  Storr,  1975 

Two  records:  two  specimens  from  a rocky  area  on  Barrow  E,  and  one  from 
red  sandy  loam  19  km  WNW  Uaroo. 
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Ctenoius  grandis  titan  Storr,  1980 

Two  specimens  have  been  taken  near  Nanutarra  and  three  on  Barrow  1.  Sand- 
plains  with  Triodia. 

Ctenoius  hajiloni  Storr,  1980 

Widespread  but  patchily  distributed  on  mainland;  also  Barrow  I.  Moderately 
common.  Mainly  red  sandy  or  stony  loams  with  low  open  shrubbery  and  usually 
Triodia. 

Ctenotus  hclenae  Storr,  1969 

Regionally  known  only  from  southern  interior  (Nanutarra,  Uaroo  and  Barra- 
dalc  districts).  Uncommon.  Red  or  brown  sands  and  loams  with  low  open  shrub- 
bery and  usually  Triodia. 

Ctenotus  iapetus  Storr,  1975 

Western  half,  cast  to  18  km  SK  Onslow  and  Barradalc.  Scarce.  Red  sandy 
loams  with  Triodia  and  low  open  shrubbery. 


Ctenotus  pantlierinus  acripes  Storr,  1975 

Regionally  confined  to  Barrow  I.  Common.  Rocky  areas  with  Triodia  wiseana 
(Smith,  1976). 

Ctenotus  pantherinus  ocellifer  (Boulenger,  1896) 

Throughout  the  mainland.  Common.  Mainly  red  sands,  sandy  loams  and 
stony  loams  with  Triodia  and  scattered  shrubs  and  low  trees. 

Ctenotus  saxatilis  Storr,  1970 

Widespread  on  mainland;  also  Trimouille,  Hermite,  Lowendal  (Abutilon, 
V'aranus,  Bridled,  ‘F’,  ‘G/IU,  ‘K’,  Parakcelya,  ‘N’),  Barrow  (including  south 
Double,  Middle  and  Boodie),  North  Sandy,  I'hevenard  and  Bessieres  Is.  Very 
common  in  a wide  variety  of  habitats. 

Ctenotus  serventyi  Storr,  1975 

One  record:  a specimen  (45414)  from  Barrow  1. 

Ctenotus  uber  uber  Storr,  1969 

'Two  records:  two  specimens  (30334,  81301)  from  Koordarrie.  The  second  was 
collected  on  red  clay  with  low  open  Acacia. 

Egernia  depressa  (Ctinther,  1875) 

One  record:  a specimen  (81303)  from  crevice  in  quartzite  outcrop  8 km  SW 
Nanutarra. 
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Eremiascincus  fasciolatus  (Gunther,  1867) 

Two  records:  two  specimens  (80344,  80627)  from  river  gum  woodland  at 
Carrawecla  Well,  and  one  (80473)  from  red  sandridge  18  km  NE  Mt  Murray. 

Eremiascincus  richardsonii  (Gray,  1845) 

Regionally  known  from  seven  specimens  collected  on  five  occasions  on  Barrow 
I.  ‘Confined  (at  least  during  the  day)  to  caves  and  deep  crevices  where  it  burrows 
in  soft,  moist,  karst  soils’  (Smith  1976). 

Lerista  bipes  (Fischer,  1882) 

Widespread  on  mainland;  also  Trimouille,  Hermite,  Lowcndal  (Abutilon, 
Varanus,  Bridled,  Parakcelya)  and  Barrow  Is.  Common.  Mainly  red  sandplains 
and  sandridges  with  Triodia  and  open  shrubbery;  also  red  or  brown  loams  with 
river  gum  woodlands,  and  white  coastal  sands  with  Spinifex  longifolius, 

Lerista  elegans  (Gray,  1845) 

Apparently  confined  to  coastal  areas  (collected  on  Barrow  1.  and  at  Onslow 
and  Urala).  Moderately  common.  Red  sands  with  Triodia. 

Lerista  rnuelleri  (Fischer,  1881) 

Widespread  on  mainland;  also  Montebello  (presumably  Hermite),  Lowendal 
(Abutilon,  Bridled),  Barrow,  North  Sandy  and  Thevenard  Is.  Common.  Mainly 
in  leaf  litter  beneath  shrubs  and  low  trees;  also  in  Triodia  and  under  logs  and 
rubbish. 

Lerista  nichollsi petersoni  Storr,  1976 

Confined  to  far  south-west  around  Barradale.  Uncommon.  Litter  beneath 
open  shrubbery  on  red  sandy  and  stony  loams. 

Lerista  onsloviana  Storr,  1984 

Widely  but  patchily  distributed.  Common.  Acacia  litter  on  white  coastal  dunes 
with  Spinifex  longifolius,  near-coastal  red  sands  with  Acacia,  Plectrachne  or  soft 
grasses,  and  litter  beneath  shrubs  on  red  sandridges  with  Triodia. 

Menetia  greyii  Gray,  1845 

Greater  part  of  region,  including  Barrow  1.  but  not  eastern  interior  north  of 
Nanutarra.  Moderately  common  on  mainland,  but  only  one  specimen  (56721) 
collected  on  Barrow  1. 

Morethia  lineoocellata  (Dumeril  and  Bibron,  1839) 

Two  records:  one  specimen  (37464)  from  Trimouille  1.  and  one  (28674) 
from  Barrow  1. 
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Morethia  ruficanda  exqiiisita  StoiT,  1973 

Widespread  but  patchily  distributed  on  mainland,  where  it  favours  vicinity  of 
watercourses;  -Aso  Hermite,  Lowcndal  (Abutilon,  Varanus,  Bridled)  and  Barrow 
Is.  Common  on  Barrow  I.,  uncommon  elsewhere.  Sheltering  under  logs,  flood 
debris,  leaf  litter  and  grader  spoil  in  a wide  variety  of  habitats.  Smith  (1976) 
describes  its  luring  of  prey  with  the  brilliant  red  tail. 

Notoscincus  ornatus  (Broom,  1896) 

Greater  part  of  mainland  but  not  eastern  interior  north  of  the  Ashburton; 
also  Barrow  I.  Moderately  common  on  Barrow  I.,  uncommon  on  mainland. 
Litter,  mmnly  on  red  sands  and  sandy  loams  with  Triodia  but  also  on  red  clays 
with  Acacia. 


Omolepida  branchialis  (Gunther,  1867) 

Widespread  but  patchily  distributed  on  mainland;  also  Barrow  I.  Very  common 
on  Barrow  L,  moderately  common  on  mainland.  Mainly  in  Triodia;  also  in  grader 
spoil  and  under  leaf  litter. 

Proahlepharus  reginae  (Glauert,  1960) 

Regionally  confined  to  Barrow  1.  Very  common.  In  Triodia  angusta  on  sandy 
soil  (Smith  1976). 

Sphenomorphus  isolepis  (Boulenger,  1887) 

No  mainland  records  but  many  from  islands:  Trimouille,  Barrow  (including 
Boodic)  and  North  Sandy.  Wry  common  on  islands;  probably  scarce  and  patchily 
distributed  on  mainland  coast.  On  Barrow  1.  confined  to  sand  with  Spinifex  longi- 
folius  (Smith,  1976). 

Tilicjua  multifasciata  Sternfeld,  1919 

Two  records:  an  observation  in  low  open  acacia  at  17  km  SSW  Onslow  and  a 
specimen  (30369)  from  Koordarrie. 

Varanidae 

Varanus  acanthurus  Boulenger,  1885 

Moderately  common  on  islands:  Hermite,  Lowendal  (Varanus),  Barrow,  Theve- 
nard.  Only  one  record  from  mainland:  a specimen  from  15  km  N Mt  Murray. 

Varaiiiis  brevicauda  Boulenger,  1898 

Western  third  (collected  at  Urala  and  Koordarrie).  Scarce. 

Varanus  ereniius  Lucas  and  Frost,  1895 

W'estern  third  (collected  at  Old  Onslow  and  Barradale).  Scarce. 
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Varajius  giganteus  (Gray,  1845) 

On  Barrow  1.  'every  rock  shelter,  whether  a cave  or  a simple  overhang,  showed 
evidence  of  this  species’ presence' (Smith  1976).  On  the  mainland  only  one  record: 
one  seen  at  10  km  N Cane  River  HS  among  Triodia  on  rocky  soil. 

Varanus  goiddii  (Gray,  1838) 

Widespread  on  mainland;  also  the  Montebello  Is  (North  West,  Trimouillc, 
Alpha  and  South  East,  fide  Hill,  1955).  Moderately  common.  Sands  and  sandy 
loams  with  Triodia  or  Plectrachne;  also  heavier  soils  with  open  Acacia. 

Varanus  panoptes  rubidus  Storr,  1980 

One  record:  a specimen  (51614)  from  Peedamulla, 

Typhlopidae 

Ramphotyphlops  diversus  ammodytes  (Montague,  1914) 

Probably  widespread,  but  only  collected  at  Nanutarra  and  Barradale  and  on 
Hermitc  and  Barrow  Is. 

Ramphotyphlops  grypus  (Waite,  1918) 

Two  records:  a specimen  (73082)  from  18  km  SW  Onslow  and  one  from 
Cane  River  (56105). 

Boidae 

Liasis  olivaceus  barroni  L.A.  Smith,  1981 

One  record:  a specimen  (24920)  from  16  km  SW  Nanutarra. 

Liasis  stirnsoni  stimsoni  L.A.  Smith,  1985 

Common  on  Barrow  I.,  where  it  shelters  in  termitaria  (Smith  1976).  Two 
specimens  have  been  collected  on  Hermitc  1.  and  one  at  Onslow,  and  a road- 
kill  was  examined  at  9 km  W Mt  Minnie  HS. 


Elapidae 

Acanthophis  pyrrhus  Boulcnger,  1898 

Patchily  distributed.  Common  on  the  Trio dia Aomin'dted  plains  about  the  Cane 
River;  scarce  elsewhere. 

Demansia  reticidata  cupreiceps  Storr,  1978 

Locallv  common,  e.g.  around  Onslow,  but  generally  scarce. 

Demansia  rufescens  Storr,  1978 

Regionally  known  from  two  specimens  (28070,  51634)  collected  on  Barrow  I. 
and  one  (81835)  from  50  km  N Nanutarra.  The  Demansia  psammophis'  collected 
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on  the  Montebello  Is  by  Hill  (1955:  119)  could  have  belonged  to  this  species. 
D.  rufescens  was  formerly  treated  as  a subspecies  oi  D.  olivacea. 

Denisonia  fas  data  Roscni,  1905 

Regionally  known  only  from  far  east:  stony  country  with  Triodia  S and  SE  of 
Peedamulla. 


Furina  ornata  (Gray,  1842) 

Collected  on  the  Montebello  Is  (presumably  Hermite),  Barrow  E and  Peeda- 
mulla and  The  Range  Stations  and  at  20  and  40  km  N Nanutarra.  Uncommon  to 
moderately  common. 

Pseudechis  australis  (Gray,  1842) 

Widespread  on  mainland;  also  Barrow  L Moderately  common.  Mainly  red  sandy 
or  stony  loams  with  Triodia. 

Pseudonaja  modesta  (Gunther,  1872) 

Western,  east  to  Onslow,  Koordarrie  and  Uaroo.  Uncommon.  Red  sandy  and 
clayey  loams  with  open  shrubbery  (especially  Heaez'a). 

Pseudonaja  nuchalis  Gunther,  1858 

Western  third,  east  to  Onslow,  20  km  N Koordarrie  and  10  km  WSW  Barradale. 
Moderately  common  cm  coastal  plains,  uncommon  in  interior.  Red  sands  and 
sandy  loams,  mainly  with  Triodia. 

Rhinoploccphalus  pimctatus  (Boulenger,  1896) 

One  record:  a specimen  (81304)  from  Minderoo. 

Vermicella  anomala  (Sternfeld,  1919) 

Coastal  and  near-coastal  plains,  west  to  Urala.  Moderately  common.  Red  sands 
with  Triodia,  and  white  coastal  dunes  with  Acada  and  Spinifex  longifolius. 

Vermicella  approximans  (Glauert,  1954) 

One  record:  a specimen  (47348)  from  Barrow  1.  A snake  collected  at  Onslow 
in  1941  was  registered  (8269)  by  L.  Glauert  as  ‘Rhynchelaps  fasdolatus' hut  not 
retained;  it  possibly  belonged  to  the  present  species,  then  undescribed. 


Hydrophiidae 

Acalyptophis  peronii  (Dumeril,  1853) 

One  record:  a specimen  (29585)  from  Barrow  I. 
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Aipysurus  Bavay,  1869 

One  record:  a specimen  (48957)  from  Barrow  1. 

Aipysurus  eydouxii  (Gray,  1849) 

One  record:  a specimen  (28469)  from  Barrow  1. 

Aipysurus  laevis  Lacepede,  1804 

Moderately  common.  Collected  off  Onslow  and  Montebello,  Barrow  and  Locker 
Is. 

Astrotia  stokesii  (Gray,  1846) 

Collected  off  Onslow  and  Montebello  and  Barrow  Is. 

Emydocephalus  annulatus  Krefft,  1869 

One  record:  a specimen  (47852)  from  Barrow  1. 

Ilydrophis  elegans  (Gray,  1842) 

One  record:  a specimen  from  Montebello  Is  collected  by  F.L.  Hill  (1955: 
119)  for  the  British  Museum  (Natural  History). 

Hydrophis  kingii  Boulcngcr,  1896 

One  record:  a specimen  (29170)  collected  off  Barrow  I. 

Hydrophis  major  (Shaw,  1802) 

One  record:  a specimen  (29928)  from  Onslow. 

Hydrophis  ocellatus  Gray,  1849 

Collected  off  Onslow  and  Montebello  and  Barrow  Is. 

Discussion 

The  49  genera  and  96  species  recorded  from  the  region  are  distributed  among  12 
families: 


Leptodactylidae 

1 genus, 

1 species 

Hylidae 

2 genera. 

2 species 

Cheloniidae 

3 genera, 

4 species 

Gekkonidae 

6 genera. 

14  species 

Pygopodidae 

4 genera, 

6 species 

Agamidae 

4 genera, 

10  species 

Scincidae 

13  genera, 

28  species 

Varanidae 

1 genus, 

6 species 

Typhlopidae 

1 genus, 

2 species 

Boidae 

1 genus, 

2 species 

Elapidae 

8 genera, 

1 1 species 

Hydrophiidae 

5 genera. 

10  species 
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Eighteen  fewer  species  are  recorded  than  from  the  neighbouring,  smaller 
Exmouth  region  (Storr  and  Hanlon  1980).  The  disparity  could  be  reduced  by 
additional  field  work,  especially  at  claypans  and  river  pools  after  summer  and 
autumn  rain  when  one  could  expect  to  find  Chelodina  stemdachnen  and  certain 
frogs.  More  work  among  the  desert  sandridges  of  the  far  south-west  might  reveal 
the  presence  Moloch  horridiis,  Ctenotus  cedurus  and  C.  piankai. 

Nevertheless,  we  believe  that  the  region  will  always  be  faunally  poorer  than 
the  Exmouth  region  for  two  main  reasons.  First,  the  south-west  Australian 
element  characteristic  of  the  west  coast  of  the  Exmouth  region,  e.g.  Diplodactylus 
ornatus,  Tympanocryptis  parviceps,  Ctenotus  fallens,  Lerista  lineopunctulata, 
L.  praepedita  and  Vermicella  liftoralis,  largely  ceases  at  or  before  North  West 
Cape.  Second,  the  Cape  Range,  even  though  isolated  from  the  Hamersley  Range 
by  extensive  lowlands,  harbours  four  rock-inhabiting  species  that  are  apparently 
absent  from  the  hilly  south-east  of  the  Onslow  region,  viz.  Pseudophryne  douglasi, 
Diplodactylus  mitchelli,  D.  pax  and  Varanus  tristis. 

In  partial  compensation,  five  northern  reptiles  reach  the  Onslow  region  but  not 
the  Exmouth  region,  namely  Heteronotia  spelea,  Nephrums  wheeleri  cinctus, 
Liasis  olivaceus  barroni,  Demansia  rufesce^is  and  Vermicella  anoinala.  The  last 
two,  however,  are  represented  in  the  Exmouth  region  by  the  closely  related 
Demansia  calodera  and  Vermicella  bertholdi. 

Ihe  only  endemic  taxon  is  Aprasia  r.  rostrata  of  the  Montebello  islands. 
Another  species,  Lerista  onsloviana,  would  be  endemic  but  for  its  slight  extension 
into  the  Exmouth  region.  Ctenotus  panthermus  acripes  of  Barrow  Island  occurs 
nowhere  else  in  Western  Australia  but  reappears  in  the  north-east  of  the  Northern 
Eerritory  and  northern  interior  of  Queensland. 
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Supplement  to  a Revision  of  the  Bee  Genus  Ctenocolletes 
(Hymenoptera:  Stenotritidae) 

Terry  F,  Houston* 


Abstract 

Ctenocolletes  nigricans  sp.  nov.  and  the  male  of  C.  fulvescens  Houston  are  described 
from  Western  Australia.  Extensions  of  the  known  ranges  of  several  species  are 
recorded  and  a key  to  the  10  known  species  of  Ctenocolletes  is  provided. 


Introduction 

My  revision  of  the  genus  Ctenocolletes  Cockerell  (Houston  1983a)  recognised 
eight  species.  One  of  them,  C.  fulvescens  Houston,  was  described  on  the  basis 
of  the  unique  female  holotype.  Subsequently  (Houston  1983b),  a ninth  species, 
C.  tigris  Houston,  was  described  from  the  Great  Victoria  Desert  of  Western 
Australia.  The  present  paper  is  based  on  material  collected  since  publication 
of  the  above-mentioned  works  and  adds  a further  species  to  the  genus  bringing 
the  total  to  10.  A series  of  specimens  of  C.  fulvescens  is  now  available  and  permits 
description  of  the  male  for  the  first  time.  Ahhoxx^  fulvescens  is  clearly  correctly 
assigned  to  Ctenocolletes,  it  lacks  one  of  the  chief  diagnostic  characters  of  the 
genus  (a  pygidial  plate  in  the  male)  and  the  significance  of  this  is  discussed. 
Recent  collecting  has  greatly  extended  the  known  range  of  C.  tigris  and  more 
clearly  defined  the  ranges  of  some  other  species.  A revised  key  incorporating  all 
known  species  of  Ctenocolletes  is  provided  to  enable  ready  identification. 

Most  of  the  material  examined  was  collected  by  myself  and  my  colleagues 
R.  Peter  McMillan  and  Brian  P.  Hanich.  For  economy  of  space,  only  our  initials 
(TFH,  RPM  and  BPFI,  respectively)  are  given  in  the  lists  of  specimens  examined. 
Except  where  otherwise  stated,  all  specimens  are  in  the  Western  Australian 
Museum  (WAM).  Some  are  in  the  Australian  National  Insect  Collection,  CSIRO, 
Canberra  (ANIC). 

Terminology  used  here  follows  my  revision  (Houston  1983a)  and  the  following 
abbreviations  for  relative  dimensions  are  employed:  C2L,  length  of  spur  (calcar)  of 
mid  tibia;  FIL,  length  of  attenuated  first  segment  of  flagellum;  FRL,  length  of 
remainder  of  flagellum;  HL,  length  of  head;  HW,  width  of  head;  LID,  lower 
interocular  distance;  MBW,  basal  width  of  mandible  (viewed  ventrally);  MFW, 


* Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000. 
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minimum  width  of  face;  ML,  length  of  mandible;  MOD,  diameter  of  median 
ocellus;  OOD,  ocellocular  distance;  SL,  length  of  scape;  UID,  upper  interocular 
distance. 


Systematics 

Family  Stenotritidae 
Genus  Ctenocolletes  Cockerell,  1929 


Key  to  the  Species  of  Ctenocolletes 

1  Male  with  pygidial  plate;  both  sexes  with  metasomal 

integument  black  (metallic  green  in  srnaragdinus)  2 

Male  lacking  pygidial  plate;  both  sexes  with  metasomal 

integument  orange-brown C.  fulvescens 


2 Female  with  arolia;  male  with  compound  eyes  slightly 
to  strongly  converging  above  (minimum  width  of  face 
occurs  above  level  of  ocelli),  metasomal  pubescence 
forming  conspicuous  segmental  bands  (sometimes  narrow 

and  interrupted  medially) 3 

Female  lacking  arolia;  male  with  compound  eyes  never 
converging  above  (minimum  width  of  face  occurs  at  or 
below  level  of  antennal  sockets);  metasomal  pubescence 
not  forming  conspicuous  segmental  bands 8 

3 Metasoma  with  predominantly  black  and  white  pubescence; 
white  tomentum  forming  narrow  apical  bands  on  first  3-5 
terga,  sharply  differentiated  in  female  from  black  or 
orange  pubescence  of  terga  5 and  6;  fore  tarsal  claws  of 

male  asymmetrical,  inner  claw  enlarged  and  modified  4 

Metasoma  with  predominantly  buff  to  orange  pubes- 
cence; in  femde,  lighter  orange  or  buff  pubescence  of 
anterior  terga  grading  into  brighter  orange  pubescence 

of  apical  terga;  fore  tarsal  claws  of  male  symmetrical 6 

4 Facial  pubescence  white  or  off-white;  metasomcil  tergum  4 
(female)  or  5 (male)  with  an  apical  band  of  white  tomentum; 
inner  fore  tarsal  claw  of  male  with  prongs  strongly  modified; 
lateral  portions  of  metasomal  terga  3 and  4 of  female 
convex,  translucent  and  hollow  beneath  (forming  acarinaria 

and  often  containing  mites) 5 
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Facial  pubescence  golden  or  rust  coloured;  metasomal 
tergum  4 (female)  or  5 (male)  without  an  apical  band 
of  white  tomentum;  inner  fore  tarsal  claw  of  male  with 
prongs  hardly  modified;  lateral  portions  of  metasomal 
terga  3 and  4 of  female  unmodified,  lacking  acarinaria  C.  tricolor 

5 Male  with  inner  fore  tarsal  claw  narrowest  at  mid  section 
(viewed  anteriorly),  no  more  than  1.3X  as  long  as  outer 
claw;  female  with  pubescence  of  metasomal  terga  5 and 

6 orange C.  albomarginatus 

Male  with  inner  fore  tarsal  claw  widest  at  mid  section 
(viewed  anteriorly),  at  least  1.5X  as  long  as  outer  claw 
(Figure  6),  female  with  pubescence  of  metasomal  terga 

5 and  6 black C nigricans 

6 Male  with  fore  and  hind  basitarsi  attenuated  and  curved, 
and  fore  trochanters  bearing  hairless  ventral  projections; 
female  with  apical  plate  of  hind  femur  only  about  half 
covered  with  buff-golden  setae  and  lateral  portions  of 
terga  3 and  4 convex,  translucent  and  hollow  beneath 

(forming  acarinaria  and  often  containing  mites) 7 

Male  with  fore  and  hind  basitarsi  straight  and  unmodified 
and  fore  trochanters  lacking  ventral  projections;  female 
with  apical  plate  of  hind  femur  almost  wholly  covered 
with  dark  brown  hair  and  metasomal  terga  3 and  4 lacking 

acarinaria C.  rufescens 

1 Male  with  one  hind  tibial  and  no  mid  tibial  spur  and  hind 
trochanter  with  a slender  apical  spine;  female  with  mid 

ventral  margin  of  clypeus  evenly  convex  C.  centralis 

Male  with  two  hind  tibial  and  one  mid  tibial  spurs  and 
hind  trochanter  without  a slender  apical  spine;  female  with 

mid  ventral  margin  of  clypeus  with  three  prominences C.  nicholsoni 

8 Integument  of  head  and  body  predominantly  bright 

metallic  green C,  smaragdinus 

Integument  of  head  and  body  not  at  all  metallic  green 9 

9 Metasomal  terga  each  with  broad,  yellow,  enamel-like, 

apical  band C.  tigns 

Metasomal  terga  wholly  black  C ordensis 
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Figures  1-10  Ctenocolletes  spp.  (1-4)  C.  fulvescens  male:  (1-3)  genital  capsule,  8th  and  7th 
metasomal  steina  (dorsal  aspect  shown  on  right,  ventral  on  left;  7th  sternum 
rotated  90*^  clockwise):  (4)  sketch  of  exposed  portion  of  6th  metasomal  sternum 
(ventral  view;  setae  omitted;  transparent  membranous  areas  stippled).  (5-9) 
C.  nigricans:  (5)  6th  metasomal  sternum  of  male  (ventral  view);  (6)  right  fore 
distitarsus  of  male  (ventral  view);  (7,  8)  left  mid  tibial  spur  of  female,  anterior 
and  ventral  views;  (9)  right  gonostylus  of  male  (outer  view).  (10)  Same  of 
C.  albomarginatus.  Scale  lines  for  1-5  represent  1 mm,  remainder  represent 
0.5  mm. 
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Ctenocolletes  albomarginatus  Michener,  1965 
Figures  10,  11 


New  Material  Examined 

W’e stern  Australia 

East  Yuna  Nature  Reserve,  34  km  WNW  of  Mullewa  (23-24  Sept.  1983,  C.A.  and  T.F. 
Houston,  on  flowers  of  Melaleuca  nematop/iylla,  99;  28-29  Aug.  1984,  TFII  and  BPII,  Id 
on  flowers  of  Thryptoinene  strongylophylla,  1?  on  flowers  of  Melaleuca  ncmatophylla;  13- 
16  Sept.  1984,  TFII,  39  ex  nest  burrows,  6d  flying  over  bare  sandy  ground,  Id  attracted  to 
netted  9,  and  Id  on  flowers  of  Baeckea  sp.). 

The  sexes  were  reliably  associated  after  being  collected  together  at  a nesting 
site  at  East  Yuna  Nature  Reserve.  Males  of  this  species  and  the  new  species  C. 
nigricans  are  morphologically  very  similar. 

Two  errors  occur  in  my  description  of  the  male  (Houston  1983a,  p.  276): 
the  smallest  recorded  head  width  should  be  4.45  mm  and  the  largest  upper 
interocular  distance  should  be  45%  of  head  width. 


Figure  1 1 Scatter  diagram  showing  relationship  between  male  size  (judged  by  head  width) 
and  degree  of  convergence  of  compound  eyes  on  vertex  (greater  convergence 
is  reflected  by  relatively  smaller  upper  interocular  distance).  Open  symbols  rep- 
resent Ctenocolletes  albomarginatus,  solid  symbols  represent  C.  nigricans.  Smdl 
symbols  represent  one,  medium  two  and  large  three  males. 
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Figure  12  Map  showing  collection  localities  of  Ctenocolletes  centralis  (circles)  and  C.  nigri- 
cans (stars)  in  Western  Australia.  Open  symbols  represent  previously  published 
records  and  solid  symbols  new  records.  Fine  lines  represent  major  roads. 
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Figure  13  Map  showing  collection  localities  of  Ctenocolletes  tigris  (circles)  and  C.  fulvescens 
(triangles)  in  Western  Australia.  Open  symbols  represent  previously  published 
records  and  solid  symbols  new  records.  Fine  lines  represent  major  roads. 
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Ctenocolletes  centralis  Houston,  1983 
Figure  12 


New  Material  Examined 
Western  Australia 

24-25  km  ENE  of  Beyondie  HS  (24°47'S,  120°02'E),  17-20  Aug.  1984,  TFH  and  BPH^ 
on  flowers  of  Thryptomene  maisonneuvii,  Id;  15  km  N of  Kumarina  Hotel  (24  42  S,  119 
36  E),  21  Aug.  1984,  TFH  and  BPH,  on  flowers  of  Thryptomene  maisonneuvii,  2d,  149; 
48  km  VV  of  Lorna  Glen  HS  (26°13'S,  121°33'E),  10  Aug.  1983,  TFH  and  RPM,  on  flowers  of 
Acacia,  19;  11  km  SW  of  Mt  Leake  (25°47'S,  119°10'E),  16  Aug.  1984,  TFH  and  BPH,  on 
flowers  of  Acacia  pyrifolia,  29;  8 km  E of  Mt  Nossiter  (25°25*S,  123°47^E),  7 Aug.  1983, 
TFH  and  RPM,  on  flowers  of  Thryptomene  maisonneuvii,  2d,  149;  same  data  but  17  km  E, 
on  flowers  of  Dicrastylis  exsuccosa,  39;  45  km  WNW  of  Wiluna,  27-28  July  1983,  TFH  and 
RPM,  on  flowers  of  Acacia  tetragonophylla,  29;  same  data  but  17  km  W,  28  July,  hovering 
amongst  Triodia  hummocks,  4d;  same  data  but  115  km  E,  29  July,  on  flowers  of  Thryptomene 
maisonneuvii,  e}6.  Acacia  sp.  and /I.  ligulata,  39. 

Recent  collecting  has  consolidated  the  distributional  picture  (Figure  12) 
as  essentially  central  Western  Australian.  This  species  and  its  closest  relative 
C.  nicholsoni  appear  more  certainly  to  be  parapatric. 


Ctenocolletes  fulvescens  Houston,  1983 
Figures  1-4,  13 


New  Material  Examined 

Western  Australia 

14  and  15  km  N of  Eyre  HS  (32°15'S,  126°18'E),  28  Feb.-4  Mar.  1984,  TFH,  on  flowers 
of  Eucalyptus  oleosa,  9d,  39,  ANIC  and  WAM;  1.7-2. 7 km  NW  of  Toolinna  Rockhole  (32°45^ 
S,  124°59T),  24-28  Feb.  1984,  TFH,  on  flowers  of  Eucalyptus  gracilis,  12d,  19,  ANIC  and 
WAM. 

This  species  was  previously  known  only  from  the  unique  holotype  female  from 
the  extreme  west  of  South  Australia.  It  is  now  known  to  span  a distance  of  about 
400  km  alone  the  fringe  of  the  Great  Australian  Bight  in  Western  Australia 
(Figure  13). 

The  new  material  makes  possible  description  of  the  male  for  the  first  time  and 
amplification  of  the  female  description. 

Male 

Diagnosis 

Easily  distinguished  from  all  other  Ctenocolletes  by  absence  of  pygidial  plate, 
orange-brown  metasomal  terga,  light  orange-brown  pubescence  of  face  and 
dorsal  areas  of  mesosoma,  and  unique  form  of  terminalia. 
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Description 

Body  length  14-17.5  mm;  head  width  4. 6-5. 3 mm  (n  21). 

Relative  dimensions:  MW  100;  HL  84-90;  UID  25-40;  LID  63-66;  MOD  8-9; 
OOD  6-10;  SL  12-14;  FIL  23-26;  FRL  88-90;  ML  42-44;  MBW  15-16. 

Head  fairly  rounded  in  anterior  view;  inner  margins  of  eyes  converging  slightly 
to  strongly  above  and  vertex  correspondingly  convex  or  level;  labrum  very  short 
as  in  female;  mandible  with  prominent  rounded  anterior  tooth;  attenuated  first 
segment  of  flagellum  as  long  as  next  three  segments  together;  first  recurrent  vein 
distal  to  first  intercubitus  by  25-40%  of  posterior  length  of  second  cubital  cell; 
propodeal  enclosure  large  enough  to  accommodate  at  least  three  ocelli;  legs  un- 
modified, all  basitarsi  fairly  straight  and  uniformly  thick;  fore  tarsal  claws  slightly 
asymmetrical,  the  inner  claw  not  as  strongly  curved  as  the  outer  and  thus  appearing 
slightly  longer;  hind  distitarsus  (excluding  claws)  about  80-90%  as  long  as  distance 
from  its  insertion  to  base  of  second  segment;  metasoma  highest  and  broadest 
basally,  tapering  apically  and  concave  ventroapically;  seventh  tergum  bare  me- 
dially but  without  a pygidial  plate;  sixth  sternum  modified  apically  (Figure  4). 

Integument  black  except  as  follows.  Clypeus  (except  lateral  and  ventral  margins) 
translucent  yellow-brown.  The  following  are  orange-brown:  labrum,  scapes, 
flagella  ventrally  (sometimes  also  whole  of  attenuated  basal  segments),  tegulae, 
bases  of  wing  veins,  legs  distal  to  apices  of  femora,  all  metasomal  terga  (except 
basally)  and  margins  of  sterna.  Hind  margins  of  metasomal  terga  2-6  broadly 
transparent. 

Head  capsule  (except  eyes  and  appendages),  mesosoma  and  legs  proximally 
with  long,  dense,  plumose  pubescence  almost  obscuring  underlying  integument; 
hair  of  face  golden-buff;  setae  on  vertex  pale  basally,  dark  brown  more  apically; 
hair  of  mesosoma  very  dense,  erect,  uniformly  ginger  on  dorsal  and  lateral  areas, 
very  long  on  sides  of  propodeum;  hair  of  genae,  ventral  areas  of  mesosoma,  legs 
proximally  and  anterior  sterna  white;  metasomal  terga  with  much  sparser  ginger 
pubescence,  especially  3-6  which  have  mostly  simple  setae. 

Terminalia:  see  Figures  1-3. 


Female 

The  original  description  (based  on  the  unique  holotype)  is  augmented  by  data 
from  four  further  specimens. 

Body  length  17-20  mm;  head  width  5. 5-6. 2 mm. 

Relative  dimensions:  HW  100;  HL  81-84;  UID  46-50;  LID  70-71;  MOD  7.5; 
OOD  14-15;  SL  13-14;  FIL  22;  FRL  55-60;  ML  43-45;  MBW  16-17;  C2L  30- 
35. 

Propodeal  enclosure  varying  from  just  too  small  to  a little  more  than  large 
enough  to  accommodate  two  median  ocelli  side  by  side;  mid  tibial  spurs  with 
17-23  teeth;  inner  hind  tibial  spurs  with  6-10  strong  teeth  (and  sometimes  2 or  3 
weak  ones  in  addition);  arolia  present;  attenuated  first  segment  of  flagellum  as 
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long  as  next  3. 5-4.0  segments;  flange-like  latero-apical  margins  of  pygidial  plate 
worn  on  older  specimens  leaving  a pair  of  prominences  more  basally. 

Ctenocolletes  nigricans  sp.  nov. 

Figures  5-9,  11,  12 


Holotype 

In  WAM  (84/1062),  d,  13  km  S of  Wannoo  (26°49^S,  114°37^E),  Western  Australia,  24- 
28  Aug.  1984,  TFH  and  BPH,  flying. 

Paratypes 

Western  Australia 

Same  data  as  for  holotype  but  in  copula.  Id,  19;  East  Yuna  Nature  Reserve,  34  km  WNW  of 
Mullewa  (23-24  Sept.  1983,  C.  and  T.  Houston,  on  flowers  of  Melaleuca  nematophylla,  49, 
AXIC  and  WAM;  28-29  Aug.  1984,  TFH  and  BPH,  on  flowers  of  Thryptomene  strongylophylla, 
2d). 

Diagnosis 

Most  like  C.  albomarginatiis  and  unlike  other  species  in  combining  the  follow- 
ing features:  body  black;  pubescence  chiefly  white  with  some  areas  of  black  or 
blackish  setae;  all  but  apical  and  subapical  metasomal  terga  with  narrow  apical 
bands  of  white  tomcntum  (interrupted  medially  in  male);  inner  fore  tarsal  claws 
of  male  conspicuously  modified  and  much  longer  than  outer  claws;  third  and 
fourth  metasomal  terga  of  female  convex  laterally,  concealing  cavities  (acarinaria) 
beneath. 

Distinguishable  from  albomarginatiis  by  the  following  features:  inner  fore 
tarsal  claws  of  male  relatively  longer,  1.5-1.7X  as  long  as  outer  claws  and  with 
tips  of  prongs  separated  by  at  least  twice  maximum  width  of  longer  outer  prong 
(Figure  6);  female  with  black  (not  orange)  pubescence  on  fifth  and  sixth  meta- 
somal segments;  further  distinguishable  in  male  by  generally  greater  convergence 
of  compound  eyes  on  the  vertex  (Figure  11)  and  relatively  shorter  flagellum, 
and  in  female  by  relatively  narrower  head. 

Description 

Male  (based  on  holotype;  variation  in  paratypes  given  in  parentheses). 

Body  length  15  (14-16)  mm;  head  width  4.65  (4.53-4.75)  mm. 

Relative  dimensions:  FIW  100;  HL  82  (80-85);  VID  24  (18-35);  LID  58  (55- 
59);  MOD  8;  OOD  5 (5-8);  SL  13;  FIL  24  (23-25);  FRL  72  (71-75);  ML  42; 
MBW  13. 

Form,  coloration  and  pubescence  as  described  ior  albomarginatiis  male  (Houston 
1983a,  276-277)  except  as  already  noted  in  diagnosis  above  and  with  the  follow- 
ing additional  differences.  Inner  orbits  varying  from  slightly  converging  above  in 
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smallest  males  to  strongly  converging  in  largest,  vertex  varying  correspondingly 
from  fairly  level  with  tops  of  eyes  to  distinctly  depressed  below  them;  attenuated 
first  segment  of  flagellum  about  as  long  as  next  four  segments  together;  propodeal 
enclosure  large  enough  to  accommodate  only  one  ocellus  or,  sometimes,  two  side 
by  side;  gonostyli  with  apices  acute  rather  than  rounded  obtuse  (cf.  Figures  9 
and  10);  sixth  sternum  with  tubercle  at  base  of  U-shaped  membranous  emargi- 
nation  (present  also  in  albomarginatus)  more  prominent  and  set  in  a distinct  pit 
(Figure  5). 

Female 

Body  length  16-18  mm;  head  width  4. 9-5. 3 mm  (n  5). 

Relative  dimensions:  HW  100;  HL  78-81;  UID  50-53;  LID  67-68;  MOD  7.5- 
8.0;  OOD  15-16;  SL  13-14;  FIL  22-23;  FRL  53-56;  ML  45  (worn)  - 53;  MBW 
15;  C2L  25-27. 

Head  moderately  broad  with  face  between  eyes  slightly  longer  than  wide 
at  top;  vertex  slightly  raised  above  summits  of  eyes;  mid  ventral  margin  of  clypeus 
gently  concave;  mandibles  very  slender  with  long  posterior  tooth;  labrum  more  or 
less  semicircular  with  triangular  basal  elevation  occupying  more  than  half  its 
length  and  fringed  beneath  with  plumose  setae;  attenuated  first  segment  of 
flagellum  as  long  as  next  4. 2-4.5  segments  together;  propodeal  enclosure  too 
small  to  accommodate  a median  ocellus;  first  recurrent  vein  of  fore  wing  distal 
to  first  intercubitus  by  about  one-third  posterior  length  of  second  cubital  cell; 
mid  tibial  spurs  long  and  slender  with  16-20  teeth,  none  of  which  is  longer  than 
shaft  is  thick,  shafts  flattened  distally  and  not  tapering  uniformly  viewed  dorsally 
(Figures  7,  8),  inner  hind  tibial  spurs  short  and  broad  with  7-9  teeth,  at  least 
four  robust;  hind  distitarsus  about  two-thirds  as  long  as  distance  from  insertion 
to  base  of  segment  2;  arolia  present;  lateral  portions  of  metasomal  terga  3 and  4 
convex  and  hollow  beneath  forming  acarinaria  (cf.  Houston  1984,  169);  pygidial 
plate  fairly  flat  with  even  margin,  finely  pitted. 

Integument  almost  entirely  black  but  tibial  spurs  brown  and  mandibles  apically 
and  fore  tibiae  medially  suffused  with  brown;  wings  distally  smoky  brown. 

Pubescence  predominantly  white;  scutum,  scutellum  and  axillae  aimost  wholly 
covered  with  short,  erect,  black  pubescence  but  narrowly  margined  with  white; 
blackish  pubescence  also  on  vertex  and  occiput,  small  patches  posterior  to  pro- 
notal  lobes,  dorsally  on  hind  tibiae  and  all  tarsi  (except  white  outer  basal  patches 
on  hind  basitarsi),  propodeum  with  abundant  long  white  pubescence;  metasomal 
terga  1-4  with  narrow  apical  fringes  of  white  tomentum,  otherwise  with  sparse 
covering  of  short  simple  black  setae;  metasomal  segments  5 and  6 with  long 
black  pubescence  dorsally  and  ventrally;  sterna  2-4  with  apical  fringes  of  long 
white  highly  plumose  setae. 

Distribution 

Geraldton  region,  Western  Australia  (Figure  12). 
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Remarks 

I’he  sexes  were  positively  associated  by  capture  of  a mating  pair. 

This  species  is  much  closer  phylogenetically  to  albomarginatus  than  is  tricolor 
Houston  and  is  sympatric  with  it.  The  possibility  that  it  may  be  only  a variety  of 
that  species  seems  unlikely  in  view  of  its  several  consistent  morphological  dif- 
ferences. Some  behavioural  differences  were  also  noted  but  will  be  described 
elsewhere. 

The  specific  epithet  is  Latin  for  'becoming  black’  and  alludes  to  the  domi- 
nance of  black  in  the  colour  pattern. 


Ctenocolletes  ordensis  Michener,  1965 


New  Material  Examined 

Western  Australia 

8 km  E of  Greenhead  (30°04'S,  114°58'E),  31  Aug.  1982,  RPM,  in  Acacia  blossom,  19. 

This  record  is  the  most  westerly  to  date. 


Ctenocolletes  tigris  Houston,  1983 

Figure  13 


New  Material  Examined 
Western  Australia 

10  km  SVV  of  Glenayle  HS  (25°16'S,  122°02'E),  8 Aug.  1983,  TFH  and  RPM,  on  flowers 
of  Dicrastylis  exsuccosa,  l9;  c.  26  km  SE  of  Kidson  Bluff  (22°16'S,  125°04'E),  3-4  Aug. 
1983,  TFH  and  RPM,  on  flowers  of  Dicrastylis  exsuccosa,  2d:  15  km  N of  Kumarina  Hotel 
(24  42  S,  119  36  E),  21  Aug,  1984,  TFH  and  BPH,  on  flowers  of  Thryptomene  maison- 
neuvii  19;  30  km  NW  of  Lorna  Glen  HS  (26°13'S,  121°33'E),  10  Aug.  1983,  TFH  and  RPM, 
on  flowers  of  Soianum  lasiophyllum,  in  copula,  26,  29:  same  data  but  48  km  W,  patrolling 
white  flowers  of  Grevillea  at  high  speed,  Id;  17  km  E of  Mt  Nossiter  (25‘'25'S,  123°47T), 
7 Aug.  J983,  TFH^and  RPM,  on  flowers  of  Dicrastylis  exsuccosa,  2d:  16  km  SW  of  Tangadee 
HS  (24  25  S,  118  56  E),  22  Aug.  1984,  TFH  and  BPH,  on  flowers  of  Newcastelia  bracteosa 
(Id)  and  Ptilotus  sp.  (Id):  13  km  S of  Wannoo  (26''49^S,  114®37'E),  24-28  Aug.  1984,  TFH 
and  BPH,  burrowing  in  level  sand  (19)  and  on  flowers  of  Teucrium  sp.  (7d);  115  km  E of 
Wiluna,  29  July  1983,  TFH  and  RPM,  on  flowers  of  Thryptomene  maisonneuvii,  Id. 

Originally  described  from  the  Laverton-Warburton  region  of  Western  Australia, 
this  species  is  now  shown  to  be  very  widely  distributed  through  the  Eastern 
Division  of  that  State  and  extends  through  the  North-West  Division  to  near  the 
coast  between  Shark  Bay  and  Kalbarri  (Figure  13).  It  seems  likely  that  the  range 
may  also  extend  into  western  parts  of  South  Australia  and  the  Northern  Territory. 
Almost  all  collection  localities  are  sand  plain  or  sand  ridge  habitats. 
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Discussion 


When  I devised  a cladogram  of  eight  species  of  Ctenocolletes  then  known  (Houston 
1983a,  Figure  58)  I was  hampered  by  not  knowing  the  character  states  for  the 
male  of  C.  fulvescens.  Now  that  they  are  known  it  is  still  not  possible  to  clearly 
ally  the  species  with  another  or  a group  of  species  in  the  genus.  However,  this 
species  may  be  confidently  excluded  from  my  clade  E containing  C.  ordensis 
and  C.  smaragdinus  (Smith)  and  to  which  C.  tigris  was  subsequently  added 
(Houston  1983b).  While  it  shares  more  character  states  with  members  of  my 
clade  D (containing  all  other  species),  most  of  these  states  are  presumed  to  be 
ancestral  and  none  is  unquestionably  derived.  Thus  1 remain  uncertain  whether 
C.  julvesceyis  is  to  be  regarded  as  a sister  species  to  all  other  Ctenocolletes  or  just 
to  clade  D species. 

Prior  to  discovery  of  the  male  of  C.  fulvescens,  the  presence  of  a pygidial 
plate  was  one  of  the  chief  diagnostic  features  used  to  distinguish  males  of  Cteno- 
colletes from  those  of  Stenotritus  (Michener  1965,  Houston  1983a).  However, 
as  noted  in  the  descriptive  text,  the  male  of  C.  fulvescens  lacks  a pygidial  plate 
and  the  question  arises  as  to  whether  the  species  has  lost  the  plate  independently 
or  retained  a condition  which  is  ancestral  for  Stenotritidae  as  a whole.  This  is 
a problem  which  may  not  be  resolvable  with  certainty.  Michener  (1981:  11) 
considered  absence  of  the  plate  in  males  of  certain  Melittidae  to  be  derived 
because  the  plate  is  widespread  and  doubtless  plesiomorphic  in  bees.  He  noted, 
however,  that  ‘reversal  is  possible,  probably  because  genes  specifying  the  plate 
are  retained  in  females  and  have  only  to  be  activated  in  males’. 
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Revision  of  Lerista  frosti  and  Allied  Species 
(Lacertilia:  Scincidae) 


G.xVI.  Storr* 


Abstract 

1 he  name  Lerista.  frosti  Zietz  is  restricted  to  the  species  inhabiting  the  central 
Australian  highlands.  Three  other  species,  formerly  included  in  L.  frosti,  are  des- 
cribed as  new,  viz.  L.  flammicauda  and  L.  chalybura  from  the  north-west  of  Western 
Australia,  and  L.  dorsalis  from  southern  South  Australia  and  south-eastern  Western 
Australia. 


Introduction 


All  members  of  the  L.  elegans  group  having  four  fingers,  four  toes,  movable 
eyelids,  three  supraoculars  (first  two  in  contact  with  frontal)  and  five  supra- 
ciliaries  (second  and  fifth  smallest)  were  previously  regarded  as  conspecific 
with  L.  frosti  (Storr  1972).  However,  it  has  become  evident  that  such  lizards 
comprise  four  distinct  species,  two  of  them  sympatric  in  the  Hamerslcy  Range 
of  Western  Australia.  I do  not  treat  these  four  species  as  a complex,  for  it  is 
by  no  means  clear  that  they  constitute  a natural  group. 

I his  revision  is  based  on  material  in  the  Australian  Museum  (specimens  pre- 
fixed with  AM),  Museum  of  Victoria  (XMV),  South  Australian  Museum  (SAM) 
and  Western  Australian  Museum  (W'AM).  1 am  grateful  to  Dr  A.K.  Cirecr  (AM), 
Mr  A.J.  Coventry  (NMV)  and  Dr  1.1).  Schwaner  (SAM)  lor  the  loan  of  specimens 
in  their  care. 


Systematics 


Key  to  Species 

1.  Ear  aperture  about  twice  as  large  as  nostril;  foreleg/hindleg 


ratio  0.56-0.69;  inhabiting  north-west  of  Wcsteim  Australia 2 

Ear  aperture  smaller  than  nostril  (occasionally  as  large); 
foreleg/hindleg  ratio  0.33-0.56 ; inhabiting  central  Australia, 

South  Australia  and  south-eastern  Western  Australia 3 


* Department  of  Ornithology,  Western  Australian  Museum,  Francis  Street,  Perth,  Western 
Australia  6000. 
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2.  Tail  orange-red;  dark  upper  lateral  stripe  sharp-edged  and 


more  than  one  scale  wide flammicauda 

Tail  bluish  or  greyish;  dark  upper  lateral  stripe  inferiorly 

ill-defined  and  less  than  one  sc^e  wide chalybura 


3.  Dorsal  pattern  weak  or  absent;  under  tail  buff,  spotted 
with  brown;  dark  upper  lateral  stripe  narrow  and  inferiorly 
ill-defined frosti 

Dorsal  pattern  of  two  or  four  dark  stripes  or  lines  of  spots 
usually  well  developed;  under  tail  pink,  usually  immaculate; 
black  upper  lateral  stripe  wide  and  sharply  defined  dorsalis 


Lerista  flammicauda  sp.  nov. 


Holotype 

R67895  in  Western  Australian  Museum,  collected  by  C.  Dawe  on  5 December  1979  at 
Marandoo,  Western  Australia,  in  22*^3  7^8,  118°08'e. 


Paratype 

North-West  Division  (W.A.) 

Millstream  (WAM  R36152);  1 km  N Crossing  Pool,  Millstream  National  Park 
R88833-4,  88836-8);  Kookhabinna  Gorge  (WAM  R25268). 


(WAM 


Diagnosis 

A small  slender  Lensta  with  four  fingers,  four  toes,  movable  eyelids,  large 
ear  aperture  (about  twice  as  large  as  nostril),  comparatively  long  foreleg  (more 
than  6 mm  long  in  adults  and  subadults),  orange-red  tail,  and  wide,  sharply 
defined,  dark  upper  lateral  stripe. 

Description 

Snout-vent  length  (mm):  33-56  (N  8,  mean  47.0).  Length  of  appendages  etc. 
(%  SVL):  foreleg  13-17  (N  7,  mean  14.3);  hindleg  22-24  (N  6,  mean  22.5);  tail 
122-144  (N  2),  snout  to  foreleg  27-33  (N  8,  mean  29.4).  Foreleg/hindleg  ratio 
0.57-0.64  (N  6,  mean  0.61). 

Nasals  in  short  to  long  contact.  Prefrontals  widely  separated.  Frontoparietals 
in  long  contact.  Supraoculars  3,  first  two  in  contact  with  frontal.  Supraciliaries 
5,  second  and  last  smallest.  Upper  labials  6 (N  7)  or  7(1).  Midbody  scale  rows 
20  (N  7)  or  22(1).  Lamellae  under  third  toe  13-16  (N  6,  mean  15.2). 

Head  and  back  brown,  unmarked.  Tail  above  and  below  orange-red,  densely 
dotted  with  dark  brown.  Sharp-edged  blackish-brown  upper  lateral  stripe;  on 
body  nearly  one  and  a half  scales  wide;  narrowing  as  it  passes  forward  above  ear 
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Figure  1 Map  of  Western  Australia,  Northern  Territory  and  South  Australia,  showing  location 
of  specimens  of  Lerista  flammicauda,  L.  chalybura,  L.  frosti  and  L.  dorsalis.  An  x 
indicates  the  location  of  the  strange  specimen  (WAM  R70741)  from  the  Maitland 
River. 


aperture  through  orbit  and  lore  to  tip  of  snout.  Side  of  body  pale  brown,  scales 
edged  dark  brown  (especially  anteriorly);  occasionally  one  or  two  longitudinal 
series  of  dark  brown  spots.  Limbs  pale  brown,  marked  longitudinally  with  dark- 
brown  spots  or  stripes. 
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Distribution 

Hamersley  and  Bailee  Ranges  in  arid  north-west  of  Western  Australia. 
Derivation  of  Name 

From  flamma  (flame)  + cauda  (tail). 


Lerista  chalybura  sp.  nov. 


Holotype 

R73934  in  Western  Australian  Museum,  collected  by  L.A.  Smith  and  R.E.  Johnstone  on 
6 November  1981  at  Weeli  Wolli  Spring,  Western  Australia,  in  22°55's,  119°12*E, 

Paratypes 

North-West  Division  (W.A.) 

Wittenoom  Gorge  (AM  R100608;WAM  R37078);  Hancock  Gorge  (WAM  R37087,  69727-9, 
88824-32):  Knox  Gorge  (SAM  R14594);  Marillana  (WAM  R13287);  Weeli  Wolli  Spring  (WAM 
R73931-3). 


Diagnosis 

A small  slender  Lerista  with  four  fingers,  four  toes,  movable  eyelids,  large  ear 
aperture  (about  twice  as  large  as  nostril),  comparatively  long  foreleg  (more  than 
6 mm  long  in  adults  and  subadults),  greyish  or  bluish  tail,  and  narrow,  inferiorly 
ill-defined,  dark  upper  lateral  stripe. 

Description 

Snout-vent  length  (mm):  30-54  (N  22,  mean  45.1).  Length  of  appendages 
(%  SVL):  foreleg  12-16  (N  22,  mean  13.7);  hindleg  19-25  (N  22,  mean  21.9); 
tail  114-146  (N  5,  mean  132.0);  snout  to  foreleg  26-36  (N  22,  mean  29.9). 
Foreleg/hindleg  ratio  0.56-0.69  (N  22,  mean  0.62). 

Nasals  narrowly  separated  (N  8)  or  in  very  short  contact  (14).  Prefrontals 
widely  separated.  Frontoparietals  in  long  contact.  Supraoculars  3,  first  two  in 
contact  with  frontal.  Supraciliaries  5,  second  and  last  smallest.  Upper  labials  6. 
Midbody  scale  rows  20  (N  2)  or  22  (N  2).  Lamellae  under  third  toe  14-18  (N 
21,  mean  15.8). 

Head,  back  and  base  of  tail  brown  (coppery  brown  in  life),  unmarked;  rest  of 
tail  steel-grey  to  slaty  blue,  heavily  spotted  above  and  below  with  blackish-brown. 
Narrow  blackisb-brown  upper  lateral  stripe,  upper  edge  sharply  defined,  lower 
edge  deeply  notched  or  merging  with  lateral  coloration.  Side  of  body  brown  or 
dark  brown  gradually  merging  with  paler  venter;  0-5  longitudinal  rows  of  indis- 
tinct blackish-brown  spots.  Under  head  and  body  whitish  to  pale  brown,  with 
or  without  dark  brown  spots.  Limbs  dark  brown,  mottled  with  pale  brown.  For 
coloration  in  life  see  photograph  of  ‘L.  frosti’ in  Storr  et  al.  (1981,  pi.  13  no. 
5). 
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Distribution 

Ilamersley  Range  in  arid  north-west  of  Western  Australia  with  possibly  a 
different  population  further  north  on  the  Pilbara  coastal  plain. 

Remarks 

A specimen  (WAAl  R70741)  from  the  Maitland  River,  25  km  S Karratha  HS, 
is  excluded  from  the  type  series.  It  has  a shorter  foreleg  (10%  of  SVL  and  50% 
of  hindleg)  and  smaller  ear  aperture  (only  slightly  larger  than  nostril)  and  differs 
in  coloration  (there  arc  four  longitudinal  series  of  short  dashes  on  the  back,  the 
upper  lateral  stripe  is  barely  discernible,  and  the  tail  is  concolorous  with  the 
back). 

Derivation  of  Name 

From  Greek  chalyps  (steel)  + ura  (tail). 


Lerista  frosti  Zietz 
Figure  2 


Lygosoma  frosti  Zietz,  1920; /^cc.  S.  Aust.  Mus.  1:  217. 


Diagnosis 

A small  slender  Lerista  with  four  fingers,  four  toes,  movable  eyelids,  small 
ear  aperture  (usually  smaller  than  nostril,  occasionally  as  large),  comparatively 
short  foreleg  (less  than  6 mm  long),  pale  reddish-brown  tail,  and  narrow,  in- 
feriorly  ill-defined,  dark  upper  lateral  stripe. 

Description 

Snout-vent  length  (mm):  36-60  (N  31,  mean  46.6).  Length  of  appendages 
etc.  (%  SVL):  foreleg  8-12  (N  31,  mean  9.6);  hindleg  16-25  (N  31,  mean  20.3); 
tail  104-137  (N  23,  mean  116.8);  snout  to  foreleg  25-31  (X  30,  mean  27.4). 
Foreleg/hindleg  ratio  0.40-0.54  (X  31,  mean  0.48). 

Xasals  narrowly  separated  (X  13)  or  in  very  short  contact  (18).  Prefrontals 
widely  separated.  Fianitoparietals  in  moderate  to  long  contact  (X  30)  or  fused 
(1).  Supraoculars  3,  first  two  in  contact  with  frontal.  Supraciliaries  5,  second 
and  last  smallest.  Upper  labials  6.  Midbody  scale  rows  20  (X  30)  or  22(1).  La- 
mellae under  third  toe  12-17  (X  31,  mean  14.4). 

Head  and  back  pale  olive-grey,  greenish  or  pale  reddish-brown;  back  with  or 
without  four  longitudinH  series  of  faint  dots  (rarely  strong  spots)  or  faint  short 
dashes.  4'ail  [)ale  reddish-brown,  spotted  with  blackish-brown.  Blackish-brown 
upper  lateral  stripe  often  enclosing  a series  of  pale  spots;  on  body  less  than  a 
sceile  wide,  above  sharp-edged  and  sometimes  pale-margined,  below  notched  or 
merging  with  lateral  coloration;  extending  forward  through  orbit  and  lore  to  tip 
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of  snout  and  narrowly  back  on  to  tail.  Limbs,  side  of  body  and  side  of  tail  dark 
brown,  mottled  with  pale  brown.  Under  surfaces  pale  brown  to  brownish-white; 
ventrals  and  subcaudals  edged  or  spotted  with  dark  brown. 

Distribution 

Central  Australian  highlands  from  Mt  Liebig  and  Mt  Riddoch  south  to  the 
George  Gill  Range  and  Tempe  Downs. 

Remai'ks 

This  species  is  remarkably  similar  in  coloration  to  the  Victoria  River  popu- 
lation of  Lerista  orientalis  (DeVis). 


Figure  2 


A Lerista  frosti  from  Alice  Springs,  photographed  in  life  by  G.  Harold. 
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Material 

Northern  Territory 

Mt  Liebig  (SAM  R14592);  3 km  WSW  Mt  Riddoch  (SAM  R16042);  Wigley  WII,  Todd  River 
(SAM  R18492);  6 km  N Alice  Springs  (AM  R49301-2,  49540,  50541);  near  Alice  Springs  (AM 
R49749,  52043-4,  52046-7,  52130,  60107,  95746,  95749,  95761-7;  NMV  D5586;  SAM 
R18722;  WAM  R74059);  51  km  W Alice  Springs  (AM  R87789);  Palm  Valley  (AM  R29629; 
WAM  R20862-3);  Reedy  Rockhole,  George  Hill  Range  (AM  R52045). 


Lerista  dorsalis  sp.  nov. 
figure  3 


Holotype 

R70018  in  Western  Australian  Museum  collected  by  G.  Harold,  P.  Griffin  and  G.  Barron 
on  4 April  1980  at  4 km  E Eucla,  Western  Australia,  in  31°40^S,  128  54^E. 

Paratypes 

For  details  of  458  specimens  see  under  Material. 

Diagnosis 

A small  slender  to  moderately  large  Lerista  with  four  fingers,  four  toes,  movable 
eyelids,  small  ear  aperture  (usually  smaller  than  nostril,  occasionally  as  large), 
comparatively  short  foreleg  (usually  less  than  6 mm  long),  usually  well-patterned 
back,  lower  surface  of  tail  pink  and  usually  immaculate,  and  wide,  sharply  de- 
fined, black  upper  lateral  stripe. 

Description 

Snout-vent  length  (mm):  23-71  (N  459,  mean  46.1).  Length  of  appendages 
etc.  (%  SVL):  foreleg  6-15  (N  423,  mean  10.0);  hindleg  17-28  (N  419,  mean 
22.5);  tail  89-139  (N  141,  mean  110.0);  snout  to  foreleg  21-34  (N  425,  mean 

27.0) .  Forelcg/hindleg  ratio  0.33-0,56  (N  419,  mean  0.45). 

Nasals  narrowly  separated  (N  382)  or  in  very  short  contact  (32).  Prefrontals 
widely  separated.  Frontoparietals  in  short  to  long  contact  (N  411),  very  narrowly- 
separated  (1)  or  wholly  or  partly  fused  (3).  Supraoculars  3,  first  two  in  contact 
with  frontal.  Supraciliarics  5 with  second  and  last  smallest  (N  403),  6(2)  or 
4(1).  Upper  labials  6 (N  426)  or  7(8).  Midbody^  scale  rows  16  (N  5),  17(1), 
18(359),  19(8),  20(23)  or  22(1).  Lamellae  under  third  toe  12-21  (N  397,  mean 

16.1) . 

Upper  surfaces  pale  olive-grey  or  pale  olive-brown,  usually  more  reddish  on 
tail.  Back  and  tail  usually  marked  with  2 or  4 longitudinal  black  stripes  or  series 
of  dots,  short  dashes  or  squarish  spots.  Wide,  sharp-edged,  black  upper  lateral 
stripe;  on  body  covering  at  least  half  of  two  adjacent  scale  rows  and  often  with 
a whitish  margin  above  and  below;  extending  narrowly  forward  through  orbit 
to  snout  and  back  nearly  to  end  of  tail.  Side  of  body  greyish-white  (rarely  dark) 
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Figure  3 A Lerista  dorsalis  from  Eucla,  photographed  in  life  by  G.  Harold. 


with  0-3  (usually  2)  grey  longitudinal  lines  or  series  of  dots.  Limbs  dark  brown 
mottled  with  brownish-white.  Under  head  and  body  whitish,  ventrals  usually 
edged  with  grey.  Under  tail  pink,  usually  immaculate,  sometimes  spotted  sparsely 
with  brown. 

Distribution 

South-eastern  Western  Australia,  north  to  the  Nullarbor  Plain  (Seemore  Downs, 
Loongana)  and  west  to  beyond  Lake  Dundas  (Lake  Gilmore),  Dingo  Rock  and 
Junana  Rock.  Southern  South  Australia  (including  Kangaroo  1.  and  many  islands 
off  Eyre  Peninsula),  north  to  the  Nullai'bor  Plain  (40  km  N Colona),  Roxby 
Downs  and  the  Flinders  Ranges,  and  east  to  the  lower  Murray  (but  excluding 
the  Mt  Lofty  Ranges). 

Geographic  Variation 

In  the  Flinders  Ranges  the  dorsal  pattern  is  frequently  weak,  and  here  alone 
the  dominant  midbody  scale  count  is  20,  one  specimen  even  having  22.  At  Roxby 
Downs  the  tail  is  wholly  pink.  Specimens  from  the  mainland  of  south-eastern  Eyre 
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Peninsula  and  adjacent  islands  (from  Winceby  south  to  the  South  Xeplunes)  arc 
much  the  largest;  it  is  only  here  that  S\T  60  mm  is  exceeded.  Apart  from  these 
three  populations  there  is  little  gcograj)hic  variation;  though  specimens  from 
east  ot  Spencer  Gull  tend  to  be  less  strongly  patterned  than  those  from  further 
west. 

Material 

Eucla  Division  (W.A.) 

Seemore  Downs  (WAM  R18527-8);  Loongana  (WAM  R29179);  near  Eucla  (AM  R54881, 
67987-90,  100231-46,  100257,  105939;  WAM  R289-90,  24624-39,31881-3,64493-4,66535- 
52,  66598,  66609-11,  66636-7,  66644-8);  10  km  E Eucla  (W.VM  R66860);  Wilson  Bluff  (WAM 
R43797);  43  km  \V\W  Eutla  (WAM  R36721),  and  39  km  WSW  (WAM  R66475),  and  45  km 
WSW  (WAM  R33434);  Mundrabilla  (AM  R90909,  100278,  105923;  W.\M  R67265-8) ; Madura 
(AM  R105891-4;  WAM  R29464),  and  48  knr  E (W.-\M  R66852-7),  and  50  km  E (AM  R10591  I- 
2);  Burnabbic  (WAM  R67229-30);  Eyre  (WAM  R67306-7,  80990),  and  13  km  W (WAM 
R66998);  Cocklebiddy  (AM  R100282-6,  105878,  WAM  R34488,  67241),  and  10  km  SSE 
(WAM  R66944-9);  Caiguna  (AM  R67991-8;  SAM  R17500),  and  21  km  E (WAM  R66655), 
and  21  km  S (WAM  R66759-60),  and  32  km  W (S.\M  R23068).  and  3 7 km  W (W.VM  R666  70- 
5),  and  49  km  W (AM  Rl()5838-9);  Balladonia  (X.MV  1)641-2;  W.\M  R17045-7,  29892);  8 km 
E Boingaring  Rocks  (WAM  R58096);  9 km  EN'E  Jindabinbin  Rockhole  (WAM  R62307);  Eakc 
Gilmore  (WAM  R81851);  Toolinna  Cove  (WAM  R66 782) ; Mulicndunya  Tank  (WAM  R45357); 
Coragina  Rock  (WAM  R18514,  36183,  66841-3);  11  km  E Dingo  Rock  (WAM  R62281  );  8 km 
ESE  Mt  Xewmont  (WAM  R59834),  and  32  km  ESE  (W.\M  R59828);  79  km  SSW  Balladonia 
Hotel  (WAM  R59749);  Juranda  Rockhole  (WAM  R18038);  Junana  Rock  (WAM  R36245); 
‘Israelite  Bay’  (WAM  R14174);  ‘Mondrain  E’  (WAM  R10121). 

South  Australia 

16  km  E Wilson  Bluff  (AM  R 1 07923) ; Koomooloobooka  Cave  (AM  R107940;SAM  R6210- 
1);  Yangoonabie  Bore  (SAM  R13487);  43  km  SE  Koonalda  (SAM  R26467),  and  48  km  SE 
(SAM  R26468);  near  Xullarbor  HS  (SAM  R20735,  26469-72);  Head  of  Bight  (X.\l\’  D7789); 
Yalata  (SAM  R19069),  40  km  X Colona  (SAM  R13487);  Fowlers  Bay  (AM  R 1 00 1 62 -2 16) ; 
near  Ceduna  (AM  R67981-6,  87783,  87783-8,  87790-2;  SA.M  R23014);  Smoky  Bay  (WAM 
R24563-5);  Masillon  1.  (SA,\1  R12859) ; Streaky  Bay  (AM  R100093,  100122-3);  10  km  E Sccalc 
Bay  (SAM  R2220i);  Mt  VV'edgc  (SAM  R3735);  Minnaroo  Downs  (SAM  R 14 194) ; Waldegrave 
Is  (SAM  R11080-1);  Elliston  (AM  R79714-6);  Minders  I.  (SAM  R2485,  9508,  10222,  10226, 
17225);  Pearson  Is  (SAM  R3372,  10223«-c,  10224,  10229,  10234a-t,  14096«-c,  15822);  .Ml 
Hope  (AM  R79733-4);  Marble  Range  (SAM  R17747);  ~ km  E 3' angle  Bay  Well  (S.\M  R16530); 
Lake  Wangary  (X.MV  D15363);  Kellidie  Bay  (S.\M  R20734);  Coffin  Bay  (SAM  R17810, 
18206-8,  20635);  Greenly  1.  (S.XM  R2640.  23948);  South  Neptune  Is  (X.MV  1)16368-70); 
Thistle  I.  (SAM  R2546fi  5);  Lincoln  National  Park  (S.\.M  R23780);  Cape  Donington  (S.\.M 
R22312);  Port  Lincoln  (AM  R79636-8.  79793;  SA.M  R2554);  Spilsby  1.  (AM  R79703);  Duf- 
field  I.  (SAM  R22679);  Boucaut  1.  (SA.M  R22618);  Roxby  1.  (S.\M  R21060-2);  Reevesby 
1.  (X.MV  D5310:  SAM  R12989a-5);  Hareby  1.  (S.VM  R18310-1,  21461,  22750-5);  Wmcebv 
1.  (NMV  D2139:  S.-VM  R18305-9);  Tumby  Bay  (XMV  D15364-9;  WAM  R27353-4);  Port 
Neill  (WA.M  R27324);  Arno  Bay  (W.\M  R27315-6);  12  km  E Cleve  (SA.M  R1 1 1 1 2) ; Carap- 
pee  Hill  (SAM  R5751,  5759,  12921,  22210);  Middleback  Range  (XMV  1)54207,  56700-1), 
Stony  Point,  near  Whyalla  (SAM  R21063,  21068,  21079,  21853);  Roxby  Downs  (SAM 
R20904,  20979,  20989-90);  Ti-Tree  Well,  Flinders  Ranges  (S.VM  R16590);  Arkaba  (WA.M 
R55736,  55767-71);  Flinders  Ranges  (AM  R19208-9);  7 km  X Port  Germein  (SA.M  R10847); 
lower  Broughton  River  (SAM  R25181-2,  26133-4);  Wallaroo  (SAM  R24709-10);  Warooka 
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(SAM  R24760);  Corny  I’oinl  (AM  R79630);  Edithburgti  (SAM  R12027);  5 km  N Port  Julia 
(SAM  R12025-6);  I’kldy  Widdy  Beach  (SAM  R16981<i  (;);  Port  Clinton  (SAM  R24386-7); 
near  Port  Wakefield  (AM  R10rr5  17).  Port  Prime  (SAM  R15039a-fe);  8 km  WXW  Gawler  (SAM 
R2582);  Osborne  (SAM  R13373fl-fo);  South  Brighton  (SAM  R3131j;  Aldinga  Beach  (SAM 
R1  1283);  Xonnanville  (AM  R8  1600-1);  Waitpinga  (AM  R8163d-6;  SAM  RISOOG);  Goolwa 
(SAM  R15921);  north  end  of  Younghusltand  Peninsula  (SAM  R21300-I);  Langhorne  Creek 
(SAM  R15170);  Box  Flat,  25  km  S Lameroo  (SAM  R16178);  Swan  Reach  (SAM  R25915); 
Blanchctown  (SAM  R18521);  Brookfield  Conservation  Park  (SAM  R14680,  18855);  Mt  Marv 
(SAM  R2604());  Burra  (SAM  R275  1) ; Stokes  Bay,  Kangaroo  1.  (AM  R79940,  79988-99,  81512- 
24);  Xepean  Bay,  K.l.  (AM  R81577-81):  ,\merican  River,  K.l.  (SAM  R14100);  Whillock  Point, 
K.l.  (AM  R79623). 
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Bardi  Plants:  An  Annotated  List  of  Plants  and  Their  Use 
by  the  Bardi  Aborigines  of  Dainpierland, 
in  North-western  Australia 


Moya  Smith* *  and  Arpad  C.  Kalotast 
Abstract 

^rhis  paper  presents  a descriptive  list  of  the  jdants  identified  and  used  by  the  Bardi 
Aborigines  of  the  Dampierland  Peninsula,  north-western  ,\ustralia.  It  is  not  exliaust- 
ive.  The  information  is  presented  in  l^so  ways,  first  is  an  alphabetical  list  of  Bardi 
names  including  genera  and  species,  use,  collection  number  and  referent'es.  Second 
is  a list  arranged  alphabetically  according  to  botanical  genera  and  species,  and 
including  family  and  Bardi  name.  Previous  ethnographic  research  in  the  region, 
vegetation  communities  and  aspects  of  seasonality  (1)  and  taxonomy  are  des- 
cribed in  the  Introduction. 


Introduction 

At  the  time  of  European  colonisation  of  the  south-west  Kimberley  in  the  mid- 
ninctccnth  century,  the  Bardi  Aborigines  occupied  the  mn'thern  tip  of  the  l)am- 
picrland  Peninsula.  To  their  east  lived  the  island-dwelling  Djawi  and  to  the  south, 
the  Nyulnyul.  Traditionally,  Bardi  land  ownership  was  based  on  identification  with 
a particular  named  huru,  translated  as  home,  earth,  ground  or  country.  Eorty-six 
bum  have  been  identified  (Robinson  1979:  189),  and  individually  they  were 
owned  by  members  (;f  a family  tracing  their  ownership  patrilincally,  and  known 
by  the  bunt  name.  Collectively,  the  bum  fiill  into  four  regions  with  names  which 
are  roughly  equivalent  to  directions;  South:  Olonggong;  North-west:  Gulargon; 
North:  Adiol  and  East:  Baniol  (Eigurc  1).  These  four  directional  terms  bear  a 
superficial  resemblance  to  mainland  subsection  kinship  patterns,  in  that  people 
sometimes  refer  to  themselves  according  to  the  direction  in  which  their  land 
lies,  and  indeed  ‘there  arc  . . . subtle  differences  of  language  and  culture  which  arc 
relevant  to  internal  social  relations,  although  these  are  not  sufficiently  important 
to  change  the  view  of  the  Bardi  themselves  that  they  share  a common  culturc 
which  sets  them  apart  from  their  neighbours’  (Robinson  1979:  188).  Despite 


* Department  of  Anthropology,  Western  .\ustralian  Museum,  Perth.  Western  Australia  6000. 
t Docker  River,  via  .Alice  Springs,  .Xorthern  Territory  5730. 

* Seasonal  data  as  originally  published  by  M.  Smith,  ‘Joules  from  pools;  social  and  techno- 
economic  aspects  of  Bardi  stone  fish  traps’,  in  M.  Smith  {^d.).  Archaeology  at  ANZAAS 
1983,  W.A.  Museum,  Perth,  1983,  pp.  29-45,  is  revised  in  this  paper  based  on  subsequent 

research. 
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1-  igurc  1 Map  of  Dampierland  Peninsula. 
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changes  in  occupation  and  land  use  patterns  since  European  settlement,  recog- 
nition of  regional  boundaries  and  land  ownership  continues.  The  mainly  Ad- 
iol/Baniol  Bardi,  together  with  the  Djawi,  lived  on  Sunday  Ishmd  under  the  aegis 
o+'  the  United  Aboriginal  Mission  until  its  closure  in  1957.  Many  of  these  people 
shifted  to  Derby  but  by  1972  they  had  returned  to  Bardi  land  and  settled  at  One 
Arm  Point,  and  subsequently  houses,  a school  and  store  were  established  there. 
Gulargon/Olonggon  Bardi  focussed  at  Lombadina  where  a Catholic  Mission  was 
begun  in  1892,  abandoned  in  1905,  then  re-established  in  1911-13.  At  present 
Lombadina  people  are  predominantly  Gulargon  with  some  Olonggon,  though 
many  of  the  latter  reside  at  Beagle  Bay.  loday,  the  main  centres  of  Bardi  popu- 
lation (estimated  at  400-600)  are  Broome,  Lombadina,  One  Arm  Point  and 
Derby,  with  extensive  tics  to  Beagle  Bay. 

During  the  last  70  years  Bardi  ethno-botanical  information  has  been  collected 
by  geologists  and  schoolteachers  (Campbell  and  Bird  1913),  foresters  (Lane-Pool 
1919),  botanists  (Kenncally  1983b),  missionaries  (Worms  1943),  film-makers 
(Douglas  1978),  and  anthropologists  (Metcalle  n.d.;Akerman  1975).  Their  work, 
and  that  of  the  authors  of  this  list  (an  anthropologist  and  an  cthno-botanist), 
is  numerically  coded  in  the  bibliography  and  referred  to  by  number  in  the  check- 
list. The  orthography  used  in  this  list  follows  Metcalfe  (1979)(Tablc  1).  Where 
the  orthography  used  by  earlier  collectors  differs  from  Metcalfe’s,  their  versions 
are  bracketed. 


Vegetation  Communities:  Bardi  and  Botanical  Views 

The  Bardi  state  that  northern  Dampierland  comprises  two  ‘sides’:  the  saltwater 
or  coast  ‘side’  (gara),  and  the  inland  or  bush  ‘side  (bindan).  In  the  bush  side  are 
trees  and  shrubs  covering  Pleistocene  red  or  Holocene  yellowish-grey  sandplains, 
creeks,  freshwater  swamps  and  outcrops  of  Broome  and  Melligo  sandstones 
(Gibson  1983).  On  the  saltwater  side  are  dunes,  reefs,  creeks,  pools,  the  ocean 
itself,  sandbanks,  intertidal  and  supratidal  mudflats,  mangroves,  paperbark  thickets 
fringing  the  mudflats  and  rocky  headlands  of  limestone,  lime-cemented  sandstone 
and'^Melligo  sandstone.  The  Bardi  describe  both  bush  and  saltwater  sides  with 
terms  which  relate  to  the  thickness  of  vegetation,  distinguishing  between  them 
by  the  inclusion  where  necessary  of  the  word  garadjun  (saltwater  side).  The  bush 
has  closed  forests  (budan),  fairly  open  areas  (bindan),  areas  where  you  can  see 
right  through  the  scrub  (djarara),  open  areas  for  camping  (baangga)  and  creeks 
(idara).  The  coast  has  thick  mangroves  (garadjun  budan),  stands  of  mangroves 
where  you  can  sec  from  one  side  through  to  the  other  (garadjun  djarara),  paper- 
barks  fringing  the  mudflats  (garadjun  bindan),  creeks  (garadjun  idaia),  pools 
(yaga),  coastal  dunes  (gara)  and  mudflats  (biyanba). 

The  nine  vegetation  communities  which  McKenzie  and  Kenneally  describe 
as  occurring  in  Bardi  country  (1983)  could  also  be  divided  into  coast  or  inland 
communities.  The  coast  comprises:  coastal  dune,  mudlfat,  mangrove,  coastal 
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limestone  and  sandstone  communities;  and  the  inland  includes:  vine  thickets 
and  closed  vine  forests,  sandplain  and  riverine  communities,  freshw'ater  swamps 
and  sandstone  lithic  complexes.  Vegetational  formation  and  structurally  dominant 
floristics  of  these  communities  are  described  below  (based  on  McKenzie  and 
Kenneally  [1983]). 

Coastal  Dune  Communities 

Coastal  sand  dune  vegetation  commonly  consists  of  the  shrub  Crotalana 
cunninghamii,  the  grass  Spinifex  longifolius,  and  the  sedge  Fmbristylis  sericea. 
rhe  prostrate  creeper  Ipomoea  brasiliensis  and  Salsola  kali  are  found  on  the 
foredunes,  and  creepers  Boerhavia  aff.  gardneri,  Cayratia  trifohata  and  Ptero- 
caulon  glandulosum  and  small  shrubs  Acacia  wickhami  and  Tephrosia  aff.  rosea 
occur  on  sandy  headlands.  Cyperus  bulbosus  is  found  in  lowlying  mobile  coastal 
dunes  bordering  mangrove  communities.  On  the  leeward  side  of  the  dunes, 
Santalum  lanceolatum  as  a low  wind-pruned  shrub  and  Crotalaria  cunninghamii 
are  sometimes  associated  (e.g.  at  Chile  Head).  Mallotus  nesophilus  and  Grevillea 
heliosperma  are  also  found  on  the  leewai'd  side  of  the  dunes,  as  are  isolated 
examples  of  trees  usually  concentrated  in  vine  thickets:  Celtis  philippinensis, 
Diospyros  ferrea  var.  humilis,  Dodonaea  platyptera  and  Syzygium  suborbiculare. 
These  trees  sometimes  support  the  pendulous  parasites  Dendrophthoe  acacioides 
and  Lysiana  spathulata.  Isolated  clumps  of  Pandanus  spiralis  and  Pandanus 
darwinensis  occur  between  the  dunes. 

Mudflat  Communities 

Behind  the  mangrove  communities  broad  saline  tidal  mudflats  often  occur. 
Tidal  areas  arc  bare,  though  supratidal  areas  support  low  shrublands  dominated 
by  Halosarcia  species  (samphires),  sedges  (e.g.  Fmibristylis  sp.)  and  other  salt- 
tolerant  species.  Subshrubs,  including  Suaeda  arbusculoides,  occur  on  the  land- 
ward perimeter  of  the  mudflats,  which  arc  sometimes  fringed  by  stands  up  to 
10  m wide  of  Melaleuca  acacioides  and  occasionally  M.  dealbata,  with  the  strand 
shrub  Thespesia  populneoides  on  sandy  regions. 

Mangrove  Communities 

Stands  of  mangroves  have  developed  on  the  tidal  mudflats  associated  with 
sheltered  embayments  and  estuaries.  These  stands  are  often  characterised  by 
a seaward  zone  of  Sotineratia  alba,  with  Campostemon  schultzii  and  Aegiceras 
corniculatum  commonly  fringing  the  sea  and  creeks.  In  the  central  zone  of  man- 
grove stands,  major  species  include  Avicennia  marina  and  Rhizophora  stylosa, 
and  the  landwai'd  side  is  dominated  by  Avicennia  marina  and  Ceriops  tagal,  with 
Excoecaria  agallocha,  Bruguiera  exaristata  and  Osbornia  octodonta  also  occur- 
ring. The  hemiparasite  thalassium  is  common  on  Avicennia  marina. 

Coastal  Limestone  Communities 

The  two  main  areas  of  coastal  limestone  on  the  northern  tip  of  the  Peninsula 
are  Packer  Island  and  Chile  Head.  Here,  the  limestone  is  covered  with  orange 
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sand  and  shrubs  such  as  Pemphis  actdula  and  Scaevola  sericea.  Other  shrubs, 
including  Acacia  tiinucla  and  Crotalaria  cimninghamii,  are  common  in  sheltered 
depressions,  and  occasional  clumps  of  Pandanus  spiralis  occur.  Spinifex  longi- 
foliiis  is  the  most  common  grass,  and  the  coastal  creepers  Canavalia  rosea  and 
Ipomoea  brasiliensis  scramble  over  the  rocky  outcrops. 

Vine  Thickets  and  Closed  Vine  Forests 

Behind  the  coastal  dune  system  are  pockets  of  dense  vegetation  ranging  from 
vine  thickets  to  closed  vine  forest.  Principal  upperstorey  tree  species  of  the  closed 
vine  forests  include  Melaleuca  dealbata,  M.  viridiflora,  Terminalia  petiolaris, 
Celtis  philippinensis,  Diospyros  ferrea  var.  humilis,  Ficus  virens,  Mimusops  elengi 
and  Pouteria  sericea.  The  understorey  comprises  shrub  species  including  Dodonea 
platyptera,  Exocarpos  latifolius,  Flueggea  virosa  subsp.  melanthesoides,  Santalum 
lanceolatum,  Pandanus  spiralis,  Croton  aff.  toynentellus  and  Diospyros  montana 
and  the  herb  Cleome  viscosa.  Vine  species  include  Abrus  precatorius,  Flagellaria 
indica,  Gymiianthera  nitida  and  Tinospora  smilacina.  The  parasite  Cassytha 
filiformis  forms  dense  tangled  masses  in  the  canopies  of  Melaleuca  and  other 
species.  The  tree  Syzygium  suborbiculare  occurs  on  the  coastal  fringes  of  some 
thickets. 

Sandplain  Communities 

The  major  communities  of  tlie  northern  Peninsula  are  the  open  forests  of 
Eucalyptus-dominMcd  pindan.  Pindan  (locally,  bindan,  meaning  scrub,  bush  or 
inland),  is  used  throughout  the  Kimberley  to  describe  a grassland  wooded  by  a 
sparse  upper  layer  of  trees,  and  a dense,  thicket-forming  middle  layer  of  Acacia, 
Common  species  include  the  following  in  a variety  of  combinations,  resulting 
in  open  forests  and  woodlands:  Eucalyptus  miniata,  E.  papuana  (supporting  the 
orchid  Cymbidiuni  canaliculatum) , E.  terminalis,  E.  tectifica,  and  an  understorey 
of  Acacia  eriopoda,  A.  tumida,  Brachychiton  diver  si folius,  Buchanania  obovata, 
Canarium  australianum,  Dodonaea  sp.,  Erythrophleiim  chlorostachys.  Gardenia 
sp.,  Lysiphyllurn  cunninghamii,  Maytenus  cunninghamii,  Persoonia  falcata, 
Pla?ichonia  careya  and  Terminalia  ferdinandiana.  Less  common  pindan  species 
are  trees  including  Grewia  breviflora,  Gyrocarpus  americanus,  Hakea  aborescens, 
II.  macrocarpa,  Melaleuca  aff.  nervosa,  Owenia  reticulata  and  Ventilago  viminalis, 
and  shrubs  including  Acacia  holosericea,  A.  pellita,  Calytrix  exstipulata.  Ficus 
opposita,  Grevillea  heliosperma,  G.  refracta,  G.  pyramidalis,  Pandanus  darwinensis, 
P.  spiralis,  Flueggea  virosa  subsp.  melanthesoides,  Terminalia  canescens,  Tricho- 
desma  zeylanicum  and  Wrightia  saligna.  Subshrubs  include  So/anwm 
Tephrosia  aff.  flammea,  Tephrosia  sp.  and  Velleia  panduriformis ; the  herb  Carto- 
nema  parviflorum  grows  in  sandy  soil  adjacent  to  fresh  water  and  mudflats. 
The  pendulous  parasites  Amyema  bifurcatum,  Dendrophthoe  acacioides  and 
Lysiana  spathulata  occur  on  species  of  Acacia,  Eucalyptus  and  Persoonia.  In 
some  areas  sandplain  vegetation  grades  into  riverine  communities. 
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Riverine  Communities 

I'hcse  include  dense  stands  of  Melaleuca  acacioides  as  low  closed  forests  in 
estuarine  situations,  and  fringing  woodlands  which  include  Melaleuca  viridijJora 
over  Pandaniis  (including  P.  darivincnsis  and  P.  spiralis)  along  freshwater  courses, 
rhe  herb  Dicliptera  glabra,  erect  shrub  Trichodesma  zeylanicum,  and  subshrub 
\'elleia  panduriformis  occur  in  river-washed  sand  along  creeks. 

Freshwater  Swamps 

rhesc  predominantly  ephemeral  swamps  support  a low  woodland  of  Lophos- 
temon  grandijlorus  with  a fringe  of  Melaleuca  acacioides,  M.  viridiflora  or  M, 
aff.  neivosa,  and  M.  dealbata.  Sometimes  Eucalyptus  papuana  and  Pandanus 
spiralis  occur  o\'er  various  grasses.  The  tree  Sesbania  formosa,  the  shrub  Acacia 
pellita  and  low  herb  Sida  sp.  also  occur  here. 

Melligo  Sandstone  Communities 

Outcrops  of  Melligo  sandstone  support  small  trees,  tall  shrubs,  small  shrubs, 
scramblers  and  grasses.  In  relative  order  these  include:  Buchanania  obovata, 
(Aycosmis  trifoliata.  Ficus  leucotricha  and  Atalaya  hemiglaiica;  Acacia  monti- 
cola,  Canariuui  aiistralianum,  Cochlosper7niun  fraseri,  Exocarpos  latifolius  and 
Pouteria  sericea:  Acacia  ivickhami,  Crotalaria  crispata  and  Trichodesma  zeylani- 
cum: Abrus  precat  onus,  Elagellaria  indica,  Pterocaidon  glandulosum  and  Tinos- 
pora  smilacina;  and  Plectrachne  bynoei. 

Climate  and  Seasonality 

The  climate  is  tropical  with  a distinct  Wet-Dry  seasonal  cycle.  During  the  Wet 
from  December-March,  the  Peninsula  receives  77%  of  its  annual  rainfall  of  718 
mm  (ranging  from  79-133  mm/month).  During  the  Dry,  the  rainfall  totals  134 
mm  (ranging  from  1-48  mm/month).  Mean  maximum  temperatures  during  the 
year  range  between  29-33^^0,  the  hottest  period  being  either  side  of  the  Wet; 
humidity  varies  between  47-76%  (McKen/ie  and  Kcnneally  1983). 

Bardi  Concepts 

Bardi  concepts  of  seasonality  are  more  complex  than  that  of  a two-fold  Wet- 
Dry  pattern.  I’hey  recognise  six  seasons,  distinguished  mainly  by  wind  and  rain- 
fall direction  and  intensity,  ripening  of  fruits,  and  appearance,  disappearance 
and  datness'  of  fish  and  animals.  The  beginning,  duration  and  end  of  the  seasons 
\ary  though  approximate  timing  relative  to  ciiilcndar  months  is  included  here 
(Figure  2).  Bardi  descriptions  of  the  seasons  and  recollections  of  traditional 
loraging  patterns  follow,  beginning  with  the  season  closest  to  January. 

Mangal  is  the  Wet,  the  rains,  the  monsoon  season,  characterised  by  strong 
winds  and  storms  from  the  ocean  (ungulungul)  and  whirlwinds  (adjibangur). 
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Figure  2 Diagrammatic  re})resentation  of  Bardi  seasons  in  relation  to  calendar  months. 

People  normally  shift  away  fnmr  the  coast  to  the  inland  during  periods  of  heavy 
rains,  staying  in  paperbark  shelters  (gidun).  Some  years,  Mangal  may  last  only 
one  or  two  weeks.  With  the  exception  of  gamaliin  (Persoonia  falcata),  little 
fruit  is  available,  though  some  roots  arc  dug  from  the  rain-softened  ground. 
The  beginning  of  the  rain  usually  signifies  the  movement  of  turtles  away  from 
the  area  and  thus  the  end  of  the  turtle  hunting  season,  but  then  turtle  eggs  are 
collected. 

Ngalandany  is  the  end  of  the  Wet,  and  literally  means  ‘no  fruit’.  Temperatures 
and  humidity  are  high,  there  is  no  wind,  and  during  this  ‘rubbish  time’  people 
move  around  as  little  as  possible. 
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Iralbu  is  the  period  of  king  or  big  tides;  the  low  tides  are  ideal  for  reefing. 
There  is  much  fruit  available.  Generally  it  is  hot  and  windless  at  the  beginning 
of  the  season,  but  towards  April  albulbur  the  south-east  breezes  begin  to  blow, 
bringing  the  mosquitos.  The  appearance  of  ngurngulu  (Avicennia  marina)  fruit 
indicates  that  it  is  time  to  shift  camp  to  beaches  and  high  dunes  to  avoid  mos- 
quitos. Mambin,  soft  gentle  rain  falling  straight  down  without  wind,  ripens  the 
gaamba  (nuts)  of  pandanus  (idul).  Goannas,  caterpillars,  grasshoppers  and  kan- 
garoos are  fat.  As  the  heads  of  grasses  turn  brown  stingray  cease  to  be  fat;  and 
when  ])ilal  (Eucalyptus  terminalis)  flowers  the  dugong  hunting  season  begins. 

Bargana  is  the  ‘cold’  season  when  people  start  to  light  night  fires.  Strong 
often  unpleasant  south-east  winds  blow,  and  the  season  is  often  called  south- 
east time.  Bargana  is  said  to  have  begun  when  pandanus  nuts  (gaamba)  are  red. 
This  is  the  dugong  hunting  season,  many  fish  are  ‘fat’,  night  fishing  (undug) 
is  common  though  tides  are  ‘rubbish’  for  reefing.  This  is  also  the  time  when 
pindan  resources  arc  plentiful  and  people  take  advantage  of  wells  sunk  in  the 
bush  country  before  the  Wet,  to  exploit  resources  including  honey,  wallaby, 
lizards,  snakes  and  popular  fruits  including  djungun  (Mimusops  elengi). 

Djallalayi  is  a short  warming  up  season.  Almbana  the  west  winds  start,  the 
dugong  season  ends,  and  people  exploit  the  exceptionally  low  spring  tides  and 
concentrate  on  reefing.  Garnbor  (Melaleuca  dealbata)  flowers  indicate  that 
stingray  arc  fat. 

Lalin  the  build  up  to  the  Wet,  is  hot  and  humid.  This  is  ‘Married  Turtle  Time’ 
(the  mating  season),  the  turtle  hunting  season.  Favoured  ilara  (Syzygium  subor- 
biculare)  fruit  is  available.  The  winds  vary  in  intensity,  shifting  from  westerly  to 
strong  north-westerly  (banidjunu)  bringing  the  rain  (sometimes  rain  comes  from 
the  south).  Tropical  storms  or  ‘cock-eyed  bobs’  (djandjala)  from  the  north-west 
occur  in  December.  People  lend  to  camp  close  to  the  coast  to  hunt  turtle. 

Plants  are  important  as  seasonal  indicators  and  signals  of  the  availability  or 
optimal  condition  of  other  food  resources,  and  reflect  extensive  Bardi  knowledge 
of  the  plants  of  the  Peninsula.  Examples  include:  ‘when  gorrgorr  fruits,  turtle 
arrive’;  ‘when  marulal  flowers,  turtle  go’;  ‘when  maJiawan  flowers,  ai'agul  and 
other  sharks  are  fat’;  ‘when  urulbur  is  in  flower,  stingray  are  fat,  and  turtle  eggs 
are  available’;  ‘when  wongayi  flowers,  blucbone  (fish)  are  rubbish’  and  ‘when 
bilal  flowers,  dugong  appear’.  Known  plant  foods  include  fruits,  seeds,  roots, 
bulbs  and  corms,  gum,  nectar  and  other  sweet  substances,  and  insect  galls.  In 
addition  many  plants  are  medicin^il  ajid  used  in  curing  rheumatism,  aches,  cuts, 
sores,  itchy  bites,  sore  teeth  and  gums  and  ‘cold  sick’.  Others  are  used  for  arte- 
facts including  shields,  spears,  clubs,  boomerangs,  digging  sticks,  axe  handles, 
walking  sticks,  firedrills,  containers  and  rafts.  They  provide  string,  are  used  in 
constructing  shelters  (supports,  roofing)  and  windbreaks,  are  worn  (as  headbands, 
beads,  shark  repellent),  are  burnt  to  repel  sandflies,  are  a source  of  paint  and  dye, 
used  as  adhesive,  firewood,  and  fish  poisons.  Knowledge  of  local  flora  extends 
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to  the  plants  that  are  harmful  or  poisonous  as  well  as  those  which  as  shelter  or 
food  attract  insects,  birds  or  animals  that  are  also  exploited.  Figure  3 depicts 
the  numbers  of  food,  medicinal  and  other  useful  species  according  to  the  plant 
communities  in  which  they  occur.  While  all  plant  communities  contain  some 
useful  species,  the  majority  are  concentrated  in  the  pindan  or  sandplain. 


Food  Medicine  Other 


Frequency 

0 10  20  30  40  50  60  70  80  90 


Figure  3 Diagrammatic  representation  of  the  distribution  of  useful  species  according  to 
the  plant  communities  in  which  they  occur. 
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Bardi  Taxonomy 

Aboriginal  classification  systems  differ  greatly  from  European  common  and 
Western  scientific  systems.  A list  such  as  this,  organised  alphabetically  by  Bardi 
plant  name  or  by  botanical  name,  is  an  artefact  of  European  thought  processes. 
I he  Bardi  say  that  ‘all  trees  are  good,  bundja  badag  gon’,  that  ‘food  comes  from 
the  ground  and  trees \ They  group  plants  as  either  tree  (badag)  or  grass  (guldju), 
and  according  to  factors  including  function  (food,  firewood,  source  of  grubs  and 
galls,  source  of  water,  medicines,  fish  poisons,  used  for  axe  handles  etc.),  locations 
or  time  ot  flowering  and  fruiting.  Names  used  can  include  descriptive  adjectives, 
function  (irgil  is  the  name  of  both  the  tree  and  the  boomerang  made  from  the 
wood)  or  growth  stage  (narga  is  the  root  or  young  shoot  of  gorrgorr).  Some  plants 
which  we  divide  into  two  or  more  species  are  given  the  same  name,  others  of 
different  genera  share  names  (nyilanyil).  Conversely  plants  of  the  same  species 
may  bear  difterent  names  according  to  growth  stage  or  locality  (wongayi/djar- 
bayi).  Our  ability  to  fully  understand  their  taxonomy  improves  in  proportion 
to  our  developing  fluency  in  Bardi. 


Further  Comments 

The  names  and  descriptions  of  the  plants  and  their  uses  included  in  this  list 
were  collected,  recorded,  and  revised  between  1980  and  1985  as  the  first  part 
of  a continuing  research  project  on  Bardi  traditional  resource  use.  Members  of 
the  Lombadina  community:  Audaby  Jack,  Esther  and  Sandy  Paddy;  and  Molly 
Wiggan  of  One  Arm  Point,  guided  the  collectors,  providing  Bardi  names,  des- 
cribing seasonal  use  patterns  and  methods  of  preparation.  Audaby,  Esther  and 
Sandy  are  Gulargon  people  and  the  majority  of  plants  collected  and  described 
were  collected  within  this  region. 

Phis  list  of  144  plant  names  recognised  and  used  by  the  Bardi  is  not  exhaustive 
but  provides  an  outline  of  plant  resource  use  in  north-west  Dampicrland.  Elderly 
Bardi  say  that  some  names,  particularly  of  plants  that  were  not  used,  have  been 
forgotten,  however  as  far  as  possible  all  imj)ortant  food,  medicinal  and  useful 
plants  have  been  recorded.  I'he  data  is  arranged  in  two  lists,  the  first  according 
to  Bardi  name,  the  second  according  to  botanical  name.  Formal  botanic;d  identi- 
fication of  the  plant  specimens  was  made  by  Kevin  Kenneally  of  the  Western 
Australian  Herbarium  and  Arpad  Kalotas  of  Alice  Springs.  It  is  published  here 
for  Lombadina  people  and  to  make  the  information  available  to  other  researchers 
in  ethno-botany.  Detailed  analysis  and  description  of  the  traditional  role  of  plant 
resources  in  this  maritime  economy  is  continuing  as  part  of  a long  term  research 
programme.  Integrating  both  ethnographic  and  archaeological  observations, 
this  project  is  developing  a model  of  population  movement  and  resource  use  in 
northern  Dampierland. 


326 


Moya  Smith  and  Arpad  C.  Kalotas 


Explanatory  Note 


Bardi  Names 

The  orthography  used  in  this  list  follows  that  proposed  by  C.D.  Metcalfe 
(1979)  (Table  1).  Names  recorded  by  earlier  collectors  using  different  orthog- 
raphy are  included  in  brackets. 

Table  1 Bardi  orthography  based  on  Metcalfe  (1979.199). 

Consonant  Chart  Point  of  Articulation 


Mode  of 

Articulation 

bilabial 

apico- 

alveol 

lamino- 

alveol 

apico- 

domal 

dorso- 

velar 

lamino- 

palatal 

STOPS 

(V'oiceless) 

b 

d 

rd 

g 

NASALS 

(X'oiced) 

m 

n 

ny 

rn 

ng 

LATERALS 

(\’oiced) 

1 

ly 

rl 

VIBRANT 

(\'oiced) 

rr 

SLMLCONSONAiNTS 

(Voiced) 

\v 

r 

y 

Vowel  Chart  FRONT  CFNTRAL  BACK 

(Unrounded)  (Unrounded)  (Rounded) 


(Close) 

HIGlljOpej-^) 

i/ii 

u/uu 

MID 

(Close) 

(Open) 

a/aa 

o 
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Botanical  Names 

Genus  and  Species  names  are  presented  as  binomials  without  Botanical  author- 
ships and  correspond  to  species  listed  in  the  Census  of  the  Vascular  Plants  of 
Western  Australia  (Green  1981)  or  as  subsequently  amended.  An  asterisk  (*) 
appearing  below  a botanical  name  indicates  that  the  species  was  not  recorded 
in  the  Dampierland  Flora  Survey  (Kenneally  1983a). 

Common  Names 

Fhese  are  those  recorded  in  recent  publications  (e.g.  Levitt  1981;  Petheram 
1983),  or  those  recorded  in  the  field. 

Descriptive  Terms 

Generally  an  idea  of  the  plant’s  habitat  is  given:  subshrubs  are  taken  to  be 
<1  m high;  shrubs:  1-2  m high;  tall  shrubs:  >2  m high;  trees;  2-8  m high;  tall 
trees:  >8  m high. 

Use 

Only  annotations  arc  given;  more  detailed  information  on  the  use  of  some 
plants  will  be  published  at  a later  date. 

Plant  Communities 

These  abbreviations  refer  to  the  plant  community  in  which  each  plant  species 
occurs. 

[C]  Coastal  dune  communities 

[Mu]  Mudflat  communities 

[Maj  Mangrove  communities 

[Li]  Coastal  limestone  communities 

[V]  Vine  thickets  or  closed  vine  forests 

[S]  Sandplain  communities 

[R]  Riverine  communities 

[F]  Freshwater  swamps 

[Msa]  Melligo  sandstone  communities  (coast  and  inland). 

Collection  Number 

MS  refers  to  the  plant  collections  made  by  Moya  Smith  in  1981  (MS81), 
1982  (MS82),  1983  (MS83),  1984  (MS84)  and  1985  (MS85);  ACK  refers  to 
the  plant  collections  made  by  Arpad  C.  Kalotas  in  1982. 

All  specimens  are  housed  in  the  Western  Australian  Herbarium  (PERTFI). 
Some  duplicates  are  held  in  the  Anthropology  Collection  of  the  Western  Australian 
Museum. 

Reference  Number 

Refers  to  the  published  and  unpublished  references  listed  at  the  end  of  this 
publication. 
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List  1 Plant  names  and  uses,  alphabetically  in  order  of  Bardi  names. 


Bardi  name  Botanical  name 


aindju  Glycine  sp, 

(see  irilmi) 


alarga  Dodonaea  platyptera 


alarga  Osbornia  octodonta 


albayi  Ficus  virens 

(albay) 


amam  Bridelia  tomentosa 

var.  glabrifolia 


amanganan  Scaevola  sericea 


angulmara  Croton  tomentellus 


ari 


arungul  Terminalia 

(see  mador)  ferdinandiana 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


scrambling  subshrub  [S;R;  MS  81.30,  83.47, 

Msa]  ; edible  root:  baked  in  85.15 

hot  sand  or  ashes,  available  (18) 

in  Iralbu 


‘broad-winged  hop-bush’; 
tall  shrubs;  [V;C] 
no  recorded  use 


MS  85.12 
ACK  1377 


(7),  (8),  (11) 


‘myrtle  mangrove’;  tall 
shrub;  [Ma]  ; branches  used 
for  making  shelters 
‘salt  water  alarga  different  to 
bindan  side  one’ 


MS  83.31 

ACK  1366 

(7),  (8),  (17),  (18) 


‘banyan’/‘strangler  fig’;  large, 
tall  tree;  [VJ  ; edible  fruit 
available  in  Bargana;  string 
(guwayi)  made  from  aerial 
roots;  wood  used  for  shields 

tall  shrub:  [S:Mu]  ; edible 
fruit;  purple-black  berry, 
eaten  raw  when  ripe  (Iralbu) 


MS  81.34,  83.17 

ACK  1339 


(2),  (7),  (8),  (11), 
(13),  (18) 


MS  85.19 
(18) 


compact  shrub;  [Li]  ; branches  MS  83.41 
used  for  shelters;  considered  (8),  (13),  (18) 

poisonous 


dense  shrub;  [V]  ; medicinal;  MS  83.53 
with  nice  smell,  used  for  (8),  (18) 

rheumatism;  leafy  branches 
worn  in  ceremonies 


subshrub;  [C;Msa]  ; edible  (18) 

fruit;  ‘like  grape  or  watermelon’, 
available  Iralbu 


tall  tree;  [S]  ; loan  word  (7),  (13),  (18) 

(Djawi),  Bardi  = mador 


badarbadar  Mallotus  nesophilus 

(see  longayin) 


‘yellow-ball  flower’;  tree;  [C]  ; 
edible  fruit:  ‘nice  and  sweet’, 
available  any  time  before  the 
south-east  winds 


MS  81.19,  81.45, 
82.6,  83,18 
(8),  (11),  (18) 
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Bardi  name 

balalagudu 


balbal 

baldjir 

bamba 

(see  gungunu) 
bandarang 

banggaldjun 

(bungulyon) 

banguldjun 

bidiny 

bidor 


Botanical  name 


Acacia  ivickhami 


Flagellaria  in  die  a 


Suaeda  arbusculoides 


? 


Ventilago  viminalis 


Cymbidium  canali- 
culatum 


Dicliptera  glabra 


Tephrosia  aff. 
rosea 

Melaleuca  aff. 
nervosa 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


small  shrub;  [C  over  Msa]  ; seed 
and  leaves  medicinal:  used  for 
rheumatism  and  sores,  and  pos- 
sibly colds;  branches  worn  tied 
through  hair  belt  when  swim- 
ming, said  to  be  an  effective 
shark  repellent  especially  when 
recovering  turtle 

‘lawyer  vine’;  climbing  vine; 
[V;Msa]  ; used  for  spears,  and 
as  ceremonial  headband 

clumped  herb;  [Mu]  ; used 
for  hut  roofs 

mangrove;  [Ma]  ; used  for 
heavy  spears  (djarra) 

‘supplejack’;  tree;  [S]  ; wood 
used  for  boomerangs  (djiwa); 
said  to  grow  in  Quondong 
region  or  along  the  Broome  road, 
known  but  not  used  by  Bardi 

‘tree  orchid’;  [S]  ; ‘edible 
cormes’  [sic]  at  base  of  leaves; 
pseudobulbs  grow  in  soil-filled 
hollows  on  bilal  (Eucalyptus 
terminalis),  marulal  (E.  papuana), 
garnbor  (Melaleuca  delabata), 
lunyamad  (M.  acacioides) 

sprawling  herb;  [R]  ; no 
recorded  use 

erect  open  shrub;  [C]  ; 
root  used  as  fish  poison 

‘paperbark’;  small  tree;  [S;F]  ; 
leaves  medicinal:  an  infusion 
of  soaked  and  crushed  leaves 
is  drunk  for  ‘cold  sick’,  consi- 
dered a potent  medicine 
(crushed  leaves  have  a strong 
Eucalyptus  smell) 


MS  81.40 
(13),  (18) 


MS  83.15 

(3),  (8),  (11),  (13), 
(18) 

ACK  1370 

(7),  (8),  (13),  (18) 

(18) 


MS  82.20 
(8),  (15),  (18) 


MS  85.6 
(10),  (18) 


MS  83.64 

(8) 

MS  82.16,  83.49, 

85.14;  (8),  (18) 

MS  83.3  7 

(8),  (13),  (15),  (18) 
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List  1 (continued) 

‘Common  name’;  Des- 

Bardi  name  Botanical  name  criptive  term;  Plant  com- 

munity; Use 


Coll.  No./ 
Ref.  No. 


bilal 


Eucalyptus  terminalis 


‘bloodwood’;  tall  tree;  [S]  ; 
edible  lerp  (godjor):  ‘fog  or 
mist  settles  on  leaves  and 
crystalises  (as  lerp)’,  collect 
leaves,  dry  them  in  the  sun  on 
a paperbark  sheet,  pound  with 
a stick,  winnow,  and  the  ‘sugar’ 
separates,  it  tastes  like  ‘ice- 
cream’, available  in  Lalin;  edible 
inner  part  of  insect  gall  (dodor); 
leaves  and  red  gum  (gingba) 
medicinal:  gum  applied  to  sore 
teeth:  ‘jam  gum  in  hole’;  pre- 
ferred firewood  for  night  fires 
as  it  burns  slowly;  bark  ash 
(gadjud)  is  mixed  with  bush 
tobacco  (gilala)  for  chewing; 
seasonal  indicator:  ‘when  bilal 
flowers,  djangara  (stingray)  and 
possums  are  fat;  and  the  dugong 
season  begins’ 


MS  81.32,  82.14, 

83.3,  85.3 

ACK  1346,  1348 

(7),  (8),  (15),  (18) 


bilalur 


Santalum  lanceolatum  ‘bush  plum  ; shrub;  [C,  V]  , 

edible  fruit:  eaten  raw  when 
bluish-black;  leaves  and  bark 
medicinal:  a poultice  of 
warmed  leaves  is  applied  for 
rheumatism,  and  cuts  and 
sores  are  washed  with  an  in- 
fusion of  the  ‘skin’  or  bark; 
smoke  from  burning  bark 
repels  mosquitos 


MS  81.12,  82.5 
ACK  1397 


(7),  (8),  (11),  (13), 
(15),  (18) 


bilanggamar  Gyrocarpus 
americanus 


‘stinkwood’;  deciduous  tree;  MS  82.9 

[S] ; leaves  and  bark  medicinal;  (8),  (13),  (15),  (18) 

used  for  rheumatism  (applied) 

and  sores  (bark  only);  wood 

used  to  make  shields  (marga) 


bilgin 


7 Eleo charts  sp. 


rice  grass;  [F]  ; edible  root  MS  85.32 

or  tuber  eaten  raw;  grows  in  (13),  (18) 

Beagle  Bay  area  ‘in  big  lake’ 
or  spring  country 
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List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


bindun 
bindurnu 
(see  yinbir) 

Rhizophora  stylosa 

‘spotted-leaved  red  mangrove’; 
tree;  [Ma]  ; wood  sometimes 
used  to  make  fishing 
boomerangs  (gargarbin)  and 
spears,  and  considered  good 
firewood  (noru) 

MS  83.28 

ACK  1369 

(7),  (8),  (9),  (11), 

(13),  (18) 

bindjud 

Tephrosia  crocea 

sprawling  subshrub;  [S]  ; roots 
are  the  most  commonly  used 
fish  poison:  grind  with  wet 
sand  on  stone,  then  place  in 
pool  or  under  rocks  in  reef 
(today  people  sometimes  use 
kitchen  graters  to  shred  the 
root);  green  roots  medicinal; 
used  for  itchy  bites  (applied); 
small,  young  roots  are  strongest. 
The  plant’s  distribution  is  said 
to  be  restricted  to  Bulg,  Rumble 
Bay  and  Goodenough  Bay 

MS  81.25,  .46 
(8),  (18) 

(Figure  4) 

birimbiri 

Diospyros  ferrea 

tall  tree;  ‘ebony  wood’;  [C;  V; 

MS  81.16,  82.27 

(brembre) 

var.  humilis 

S]  ; edible  yellow  fruit  available 
in  Lalin;  wood  used  to  make 
smoking  pipes 

ACK  1371 

(7),  (8),  (10),  (11), 
(13),  (18) 

bor 

Sida  sp. 

low  herb;  [F]  ; no  recorded 
use 

MS  83.46 
(18) 

bulurbulur 

Cleome  viscosa 
♦ 

‘tick  weed7‘mustard  bush’; 
sticky  herb;  [V]  ; no  recorded 
use 

ACK  1338 

(7),  (11),  (15),  (18) 

bundugara 

Crotalaria  crispata 

subshrub;  [Msa:V]  ; considered 
a snake  habitat  and  to  be 
avoided 

ACK  1378 
(7) 

dalwarr 

Gardenia  sp. 

smcdl  tree  to  5 m;  [S]  ; 
flowers  in  Lalin;  bark  is 
medicinal;  an  infusion  is 
drunk  for  ‘cold  sick’  and 
applied  to  aches  and  sores 

MS  83.35,  85.29 
(18) 

djagal 

(see  djuuma) 

Lysiphyllum 

cunninghamii 

‘bauhinia’;  tree;  [S]  ; loan 
word  (possibly  Nyulnyul), 

Bardi  = djuuma 

(13),  (18) 
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Figure  4 Sandy  Paddy  using  a digging  stick  made  of  wongayi  (Acacia  tumida)  to  dig  up 
roots  of  bindjud  (Tephrosia  crocea)  for  use  as  fish  poison. 
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List  1 (continued) 


Bardi  name 

Botanical  name 

‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 

Coll.  No./ 

Ref.  No. 

djalgay 

Canarium  australi- 

anum 

‘styptic  tree’;  tree;  [S;Msa]  ; 
edible  fruit:  elongate,  ripe 
fruit  is  cooked  in  warmed 
sand,  available  in  Djalalayi; 
edible  kernel  lasts  until  the 
end  of  Lalin  and  is  eaten  raw 
or  warmed  in  ashes  after 
smashing  the  dried  seed  open; 
wood  used  for  shields  (marga); 
flowers  ‘after  Christmas’ 

MS  82.23,  83.9,  .26, 
.36 

(3),  (8),  (11),  (13), 
(18) 

djamudu 

Grevillea  heliosperma 
* 

‘rock  grevillea’;  tall  shrub; 

[C;  S]  ; edible  seed:  eaten 
when  fruit  splits  open  to  ex- 
pose mature  seed;  edible  gum 
(gudju);  chew  red  flower  (‘nice 
and  sweet’);  branches:  used  to 
make  windbreaks  (lungin) 

MS  81.21,  .48,  82.7, 
85.27 

(11),  (15),  (18) 

djamudu 

Grevillea  refracta 

‘silverleaf  grevillea’;  [S] ; tall 
shrub;  use:  as  above 

ACK  1372 

(7),  (8),  (15),  (18) 

djamba 

djanba 

Exocarpos  latifolius 

‘mistletoe  tree’;  tree;  [V;  Msa]  ; 
bark  medicinal:  burning  bark 
used  to  smoke  and  heal  sores 
and  cuts,  and  repel  mosquitos; 
wood  used  to  make  boomerangs 

MS  81.18 
(8),  (11),  (18) 

djaradiny 

Hakea  macrocarpa 

gnarled  tree;  [S] ; wood  used 
to  make  boomerangs 

MS  82.18 
(8),  (18) 

djarbayi 

(see 

wolweron 

wongayi) 

Acacia  tumida 

(infertile  hybrid) 

‘pindan  wattle’;  tall  spreading 
shrub;  [S;  Li]  ; trunks  of  young 
trees  used  to  make  spears; 
‘smaller  than  wongayi’ 

MS  81.38 

(3),  (8),  (15),  (18) 

djilar 

Salsola  kali 
* 

‘buck  bush’;  herbaceous  sub- 
shrub; [C]  ; no  recorded  use 

ACK  1395 

(7),  (11),  (15),  (18) 

djimany 

Wrightia  saligna 

low  shrub;  [S]  ; branches  used 
as  a fire  drill 

ACK  1373 
(7),  (8),  (11) 

djirawan 

Gassy  tha  filiformis 

‘dodder-laurel’;  parasitic  vine; 

[V]  ; whole  plant  medicinal: 
warm  vine  applied  for  rheumatic 
pains  and  general  aches; 
edible  white  fruit  available 
any  time 

MS  81.11,82.10 

ACK  1340 

(7),  (8),  (11),  (18) 
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List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


djolor 

Excoecaria  agallocha 

‘blind  your  eyes’;  shrub  or 
small  tree;  [Ma]  ; wood  used 
for  shields  (marga) 

ACK  1365 
(7),  (8),  (11), 
(18) 

(17), 

djolor 

Sonneratia  alba 

‘pornupan’;  tall  mangrove; 

[Ma]  ; wood  used  for  shields 
(marga);  nectar  sucked  from 
flowers  during  Lalin 

ACK  1336 
(7),  (8),  (9), 
(17),  (18) 
(Figure  5) 

(13), 

Figure  5 Djolor  (Sonneratia  alba)  flower  from  which  nectar  is  sucked. 
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Bardi  name 

Botanical  name 

‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 

Coll,  No./ 

Ref.  No. 

djulal 

Terminalia  canescens 

tall  shrub;  [S]  ; edible  gum; 
branches  used  in  construct- 
ing shelters 

ACK  1386 

(2),  (7),  (8),  (11), 

(15),  (18) 

djulba 

djulba 

(choolboor) 

Camptostemon 

schultzii 

‘kapok  mangrove’;  columnar 
tree;  [Ma]  : trunks  used  to  make 
log  rafts  (galwa);  supports 
edible  oysters  (balna)  on  base 
of  tree  trunks 

MS  83.30 

ACK  1363 

(1).  (2),  (7),  (8), 

(9),  (13),  (17),  (18) 

djungumara 

Erythrophleum 

chlorostachys 

* 

‘ironwood’;  tall  tree;  [S]  ; 
hardwood  used  to  make 
fighting  sticks  (nola); 
poisonous 

MS  83.24 
(11),  (15),  (18) 

djungun  (a) 
(joongena) 

Mimusops  elengi 

‘orange  spike  berry’;  tall 
tree;  [V]  ; edible  fruit:  eaten 
when  ripe  (orange-red)  or 
warmed  in  hot  ashes,  available 
in  Bargana;  said  to  be  un- 
available on  Sunday  Island 

MS  81.6,  .43 

ACK  1335 

(2),  (3),  (7),  (8), 

(11),  (13),  (18) 

(Figure  6) 

Figure  6 Unripened  fruit  of  djungun  (Mimusops  elengi). 
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Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


djuuma  Lysiphyllum 

cunninghamii 


gabi  n dj  I'e  r m in  alia 

gabing  ferdinandiana 

(kabing) 

(see  mador) 


gabul 


p 


‘bauhinia’;  tree;  [S]  ; edible 
gum;  nectar  sucked  from  the 
flowers;  good  firewood; 
branches  used  in  constructing 
windbreaks 


MS  82.21, 83.16 
ACK  1356 


(7),  (8),  (13),  (15), 
(18) 


tree;  [S,  V]  ; edible  fruit:  eaten  MS  85.7 

raw  when  ripe  (yellow)  and  (10),  (18) 

ready  to  fall  off  tree,  fruit 

(djiyalgu)  is  also  used  to  make 

a drink,  ‘pound  it  up  and  just 

cover  with  water,  these  days 

add  a bit  of  sugar’,  available  in 

Lalin;  loan  word  (Nyulnyul) 

used  as  an  equivalent  to  Bardi  = 

mador 


bamboo  (13) 

no  use  recorded 


gadga  Eucalyptus  poly carpa 

(see  ngalnguru) 


‘bloodwood’;  tall  tree;  [S]  ; MS  81.26,  83.11 

red  gum  (gingba):  medicinal,  (1 1),  (13),  (18) 
applied  directly  to  sore  teeth; 
edible  seed:  ‘tastes  like  coconut’ 
available  late  Mangal  to  Iralbu 


gadjinangor  Triglochin  sp. 
* 


‘rush’;  [F]  ; edible  tubers  eaten  MS  85.34 
raw  or  after  warming  in  hot  (18) 

ashes,  available  in  Iralbu  and 
Bargana  after  rains 


galeran  Acacia  monticola  ‘red  wattle’;  shrub;  [Msa]  ; MS  81.37 

wood  used  to  make  digging  (4),  (8),  (14),  (18) 

sticks,  boomerangs,  raft  (galwa) 

pegs  (mundu)  (One  Arm  Point 

area)  and  spears.  Galeran  is 

much  harder  wood  than  wongayi 

(Acacia  tumida)  which  is  now 

commonly  used  for  spears,  wongayi 

is  easier  to  straighten  over  the  fire, 

and  the  use  of  metal  rods  for  spear 

tips  make  hardwood  unnecessary 
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List  1 (continued) 

‘Common  name’;  Des- 

Bardi  name  Botanical  name  criptive  term;  Plant  com 

munity;  Use 


Coll.  No./ 
Ref.  No. 


gamalun  Persoonia  falcata 


gargar  Gymnanthera  nitida 

* 


gariling  ? 

gariliny 

garnbor  Melaleuca  dealbata 

garnburu 
(pari  karnborr) 


garungam 

(carringum) 


garuwal  Aristida  hrowniana 


‘wild  pear’:  tree;  [S]  ; edible 
fruit:  eaten  raw,  when  ripe 
(yellow),  or  three  days  after  it 
has  ripened,  turned  black  and 
fallen  to  the  ground;  edible 
seed:  pounded  and  warmed  in 
hot  ash  (both  seed  and  fruit  can 
be  treated  in  this  manner),  the 
best  time  is  Lalin  and  Mangal; 

‘the  seed  is  so  hard  it  takes  a long 
time  to  grow’,  ‘when  the  fruit  is 
green,  eat  the  seed  and  throw 
the  skin  away,  when  black,  smash 
up  the  seed  and  skin,  mix  with 
a small  amount  of  water  and  eat’ 

climbing  vine;  [V;  C]  ; medicinal; 
warmed  vine  used  to  treat  rheu- 
matic pains,  applied  to  afflicted 
area;  string  made  from  vine 

tree;  edible  gum;  edible  fruit 
available  in  Lalin 

‘paperbark’;  tall  tree; 

[Mu;  V;  F]  ; bark  ‘sheets’  (bal) 
used  in  roofs  of  shelters;  in 
cooking;  as  ‘blankets’  or  to 
wrap  dead  bodies  for  burial; 
seasonal  indicator:  ‘when  in 
flower,  stingray  and  possums 
are  fat’;  tree  trunks  were  used 
in  building  pearling  luggers  in 
the  early  20th  centuiy^ 

grass-like;  grows  in  Swan  Point 
region;  [C;  Msa]  ; edible  corm: 
eaten  raw  or  warmed  in  ashes, 
available  in  Iralbu 

grass;  [S;  V]  ; grass  seeds  are 
extremely  sticky,  may  cause 
festering  sores  if  embedded  in 
skin,  and  if  contaminate 
drinking  water  could  lodge  in 
throat  and  cause  choking 


MS  81.7,  .44,  82.19, 
83.2 

ACK  1388,  1394 
(3),  (7),  (8),  (11), 
(15),  (18) 


MS  83.38,  85.16 
(8),  (13),  (18) 


(18) 


MS  81.24,  82.12 
ACK  1355 
(2),  (7),  (8),  (13), 
(18) 


(2),  (7),  (18) 


MS  85.13 
ACK  1391 
(7),  (11),  (18) 


338 


Moya  Smith  and  Arpad  C.  Kalotas 


List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


gidagid 


gilala 


gorrgorr 


gorola 

(carroll 

koroll) 

gudayun 


gudayun 


gudigudi 


Calytrix  exstipulata 


Stemodia  lythrifolia 
* 


Brachychiton 

diversifolius 


Buchanania  obovata 
* 


Canavalia  rosea 


Ipomoea  brasiliensis 


p 


‘Kimberley  heath7‘pink 
fringe  myrtle’;  shrub;  [S]  ; 
‘pretty  flowxr’  noted 


MS  82.13 

ACK  1334 

(7),  (8),  (11),  (15), 

(18) 


‘bush  tobacco’;  [Mu]  ; crush  MS  85.28 

dry  leaves  and  chew  like  to-  (18) 

bacco,  mix  with  ash  (gadjud) 

of  bilal  {Eucalyptus  terminalis), 

marulal  {E.  papuana),  gulayi 

(Planchonia  careya)  or  rinya 

(Ficus  opposita  var.  indecora) 


‘northern  kurrajong’;  tree;  [S]  ; 
edible  seed:  seed  winnowed  to 
remove  irritant  hairs  and 
cooked  in  ashes;  ripe  during 
Lalin;  root  of  young  trees  eaten 
as  yam  (narga);  edible  white 
gum  (ngalindjun),  cooked  in 
hot  ashes  till  brown  then  pounded 
to  powder,  soaked  in  water,  used 
as  drink  (now  sugar  is  added  to 
the  drink),  popular  in  Lalin; 
soft  inner  parts  of  bark  used  to 
make  short-lived  but  strong  string 
(inarda);  bark  used  as  handle  and 

tie  for  axes  (Figure  7a  and  b) 


MS  81.20,  .50, 

83.10 
ACK  1389 
(3),  (7),  (8),  (11), 
(15),  (18) 


‘wild  mango’;  small  tree; 

[S;  Msa]  ; edible  fruit:  available 
in  Mangal,  falls  when  ripe 

twining  creeper;  [Li]  ; vine 
medicinal:  warmed  and  applied 
to  joints  afflicted  with  rheuma- 
tism; seeds:  not  eaten 


MS  83.55 

(2),  (3),  (11),  (15), 
(18) 

MS  83.42 
(8),  (18) 


‘beach  morning  glory’; 
prostrate  creeper;  [C] 

‘Cyprus’  (grow's  in  Yampi 
area);  possibly  a loan  word; 
used  to  make  raft  paddles 
(gambana);  smoke  repels 
mosquitos 


ACK  1396 

(7),  (8),  (11),  (13) 

(1),(13),(18) 
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Figure  7a  Seedpods  and  edible  seed  of  gorrgorr  (Brachy-  Figure  7b  Edible  gum  of  gorrgorr 

chiton  diversifolius) 
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List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


gulal 


Caesalpinia  globulorum 


gulayi  Planchonia  careya 

(coolay) 


guldja  Eriachne  avenacea 

guldju  * 

(goldy) 

gulma  Grewia  breviflora 

guulmi 


gulngariny  Dioscorea  bulbifera 

(coolngarrie)  * 

(see  mardelang) 


gulun  Cochlospermum 

fraseri 


gulungguluwara 


scrambling  vine:  [S]  ; birds 
nest  in  its  drooping  leaves; 
children  play  with  the 
‘marbles’  (pods) 

‘cocky  apple’;  tree;  [S]  ; edible 
fruit:  eaten  raw  when  soft, 
squeeze  out  centre,  available 
when  rain  starts  in  Mangal; 
bark  is  medicinal:  an  infusion 
is  applied  for  aches,  rheumatism, 
cuts  and  sores;  bark  ashes  (gadjud) 
are  mixed  with  bush  tobacco 
(gilala)  for  chewing;  root  is  medi- 
cinal: an  infusion  is  used  as  a 
wash  for  itchy  bites; red  inner 
bark  used  as  a fish  poison;  wood 
used  as  firewood;  bark  containers 
are  made  from  protrusions  on 
branch  or  trunk 

grass;  generic  term  for  grasses 


tree;  [S]  ; edible  fruit:  eaten 
raw  when  ripe  and  purple-black 
during  Iraibu;  wood  used  to 
make  spears  and  ceremonial 
boomerangs 

‘white  yam’;  [Msa]  ; edible 
vine  root:  cooked  in  hot  ashes 
available  in  Djalaiayi;  vine  also 
has  an  edible  pea-like  ‘berry’ 
or  bulbil  (mardelang),  roasted 
in  hot  ashes  available  in  Iraibu 

‘kapok/cotton  tree’:  [Msa]  ; 
tall  deciduous  shrub;  roots 
baked  in  ashes  and  eaten, 
available  Bargana  and  Mangal 
when  the  rain  softened  ground 
is  easy  to  dig 

tree;  edible  pods  ‘only  know 
the  name,  don’t  know  where 
it  is’ 


MS  85.2 
(8),  (13),  (18) 


MS  81.29,  .47,  82.3, 
83.6 

ACK  1349 


(2),  (7),  (8),  (11), 
(13),  (15),  (18) 


ACK  1350,  1351 

(7) ,  (11),  (13),  (18), 
(19) 

MS  81.48,  83.20, 
85.8 

ACK  1376 

(8) ,  (13),  (18) 


MS  81.31,  85.17 
(2),  (3),  (6),  (11), 
(13),  (18) 


MS  82.11 

ACK  1333 

(3),  (7),  (8),  (15), 

(18) 


(13) 
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List  1 (continued) 

‘Common  name’;  Des- 

Bardi  name  Botanical  name  criptive  term;  Plant  com 

munity;  Use 


Coll.  No./ 
Ref.  No. 


gulyindji 

Celtis  philippinensis 

‘wild  cherry’;  tree;  [C;  V]  ; 
edible  fruit:  pea-sized  fruit  is 
eaten  raw  when  it  ripens  and 
turns  scarlet,  available  in 

Iraibu  and  Bargana 

MS  81.23,  83.1, 
85.30 

(8),  (11),  (18) 

gumbin 

Calandrinia  sp. 

succulent  herb;  [Mu] ; edible 
root:  eaten  raw  or  warmed  in 
hot  ashes,  or  boiled 

MS  85.26 
(18) 

gunam 

Diospyros  montana 

tall  shrub;  [V]  ; fruits 
considered  poisonous 

MS  82.24,  83.48 
(8),  (18) 

gungala 

(see 

magabala) 

Tylophora  ? flexuosa 
* 

‘bush  banana’;  vine;  [V;  S]  ; 
edible  fruit:  eaten  raw  when 
ripe 

MS  85.10 
(3),  (6),  (18) 

gungara 

Maytenus  cunning- 
hamii 

* 

tree;  [S]  ; edible  fruit  eaten 
when  ripe  (black);  medicinal: 
used  for  sores;  wood  sometimes 
used  for  spears  (grows  in 
Quondong  area) 

MS  82.17 
(18) 

gungunu 
(see  bamba) 

p 

‘mangrove’;  [Ma]  ; loan  word 
(Djawi),  Bardi  = bamba 

(13),  (18) 

gunura 

(konore) 

(see  marulal) 

Eucalyptus  papuana 

‘white  gum’;  tall  tree;  [S;  F]  ; 
probably  a loan  word  (unknown 
source,  PNyulnyul),  Bardi  = 
marulal 

(10),  (18) 

guradid 

Dodonaea  lanceolata 
var.  lanceolata 

‘hop  bush’;  tall  shrub;  [V;  S]  ; 
hardwood,  used  to  make  boo- 
merangs, digging  and  walking 
sticks 

MS  83.32 
(8),  (18) 

guralga  (ra) 

Flueggea  virosa 
subsp. 

melanthesoides 

tall  shrub;  [V;  S]  ; edible  fruit 
eaten  raw  when  white  and 
ripe,  during  Iraibu;  white  bark 
and  roots  medicinal:  used  for 
rheumatism,  and  infusions 
applied  to  cuts,  sores  (e.g.  used 
to  soothe  pain  from  catfish 
spike)  and  itchy  bites  (roots) 

MS  81.8,  83.45 
ACK  1380 
(3),  (7),  (8),  ( 
(13),  (18) 
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Bardi  name 

Botanical  name 

‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 

Coll.  No./ 

Ref.  No, 

guray 

Ficus  leucotricha 

‘large-leaf  rock  fig’;  tree;  [Msa]  ; 

MS  82.2 

gurir 

(koorie) 

* 

edible  fruit  eaten  raw;  available 
in  Bargana;  used  to  be  found 
only  on  the  islands 

(2),  (13),  (15),  (18) 

gurili 

Ceriops  tagal 

‘yellow-leaved  spurred  man- 
grove’; shrub/tree;  [Ma]  ; wood 
used  to  make  fishing  boomerangs 
(gargarbin)  and  sometimes 
spears;  bark  is  currently  soaked 
in  water  to  produce  a red/pink 
clothes  dye 

MS  83.27 

ACK  1367 

(7),  (8),  (9),  (11), 

(13),  (18) 

(Figure  8) 

Figure  8 Kevin  Ningella  using  a fishing  boomerang  made  of  gurili  (Ceriops  tagal). 
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List  1 (continued) 


Bardi  name 

Botanical  name 

‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 

Coll.  No./ 

Ref.  No. 

idul 

Pandanus  spiralis 

‘screwpine’;  tree;  [C;  Li;  V;  S; 

MS  81.33 

(see  manbang) 

R;  F]  ; edible  seed:  (gaamba) 
when  ripe  (soft  and  red),  the 
fruit  is  cooked  in  hot  ashes, 
then  ground  until  the  seed  is 
visible;  the  seed  is  then  shaken 
or  prised  out  with  a stick  and 
eaten  raw  or  lightly  baked; 
seasonal  indicator:  ‘the  soft, 
gentle  rain  with  no  wind  that 
falls  straight  down  (Mambin) 
turns  gaamba  red.  When  they  are 
red  like  this,  it  is  Bargana’ 

ACK  1344 

(7),  (8),  (11),  (13), 

(18) 

ilara 

Syzygium  suborhi- 

‘wild  apple*;  tree;  [C;  V]  ; 

MS  81.28 

(illara) 

culare 

* 

edible  fruit:  eaten  raw  when 
fruit  ripe  and  red  tinged, 
available  in  Lalin 

(2),  (7),  (11),  (13), 
(18) 

iling 

iliny 

Grevillea  pyramidalis 

‘caustic  bush’;  tall  shrub;  [S]  ; 
yellow  paint  is  obtained  from 
the  inner  bark;  the  gummy 
substance  on  seed  pods  is 
caustic 

MS  81.22,  83.7 

ACK  1360 

(7),  (8),  (15),  (18) 

ilngam  (a) 

Tephrosia  sp. 

shrub;  [S]  ; roots  (djalan) 
used  as  a fish  poison 

MS  82.29 

ACK  1361 
(7),  (13),  (18) 

inger  (a) 

Vitex  glabrata 
* 

‘bush  currant’;  tree;  [S]  ; 
edible  fruit:  marble  size, 
purple-black  when  ready  to 
eat,  available  in  Bargana; 

‘not  many  trees  around’ 

MS  85.5 
(3),  (11),  (18) 

irgil 

Hakea  aborescens 

‘yellow  hakea’;  tall  shrub;  [S]  ; 
wood  of  bent  branches  used 
for  boomerangs  (irgil) 

ACK  1392 

(7),  (8),  (11),  (15), 

(18) 

irgul 

Acacia  eriopoda 

‘Broome  pindan  wattle’;  tall 
spindly  shrub;  [S]  ; grows  in 
Beagle  Bay  region 

MS  81.35 
(8),  (15),  (18) 

irilmi 

(errelm) 

(see  aindju) 

? Glycine  sp. 

scrambling  subshrub;  [S;  R; 

Msa]  ; loan  word  (Djawi); 

Bardi  = aindju 

(2),  (13),  (18) 
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Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


irola 

Chrysopogon  pallidus 

‘kangaroo/razor  grass’  long, 
spear-like  (irola)  stem  of 
grasses  e.g.  sorghum 

MS  85.4 

(3),  (6),  (8),  (13), 
(15),  (18) 

lambilum 

Oioenia  reticulata 

‘desert  walnut’;  tree;  [S] ; 
fmit  NOT  eaten;  leaves,  bark, 
and  fruit  are  reputed  to  be  the 
strongest  medicine:  these  are 
currently  boiled  with  water 
in  a billy-can  and  the  infusion 
applied  for  rheumatism  and  to 
cuts  and  sores;  originally  parts 
of  the  tree  were  warmed  on  a 
fire  and  then  applied,  or  soaked 
in  water  in  a baler  shell  and  the 
infusion  used  as  a wash 

MS  81.9,  83.8 

ACK  1354 

(7),  (8),  (15),  (18) 

langur 

Solarium  cunning- 
hamii 

subshrub;  [S]  ; berries  are 
poisonous;  no  recorded  use 

MS  83.44 

ACK  1362,  1390 

(7),  (8),  (18) 

lardiu 

Lophostemon 
grandiflo  rus 

tree;  [F]  ; used  for  making 
containers;  common  in 

Beagle  Bay  area 

MS  83.25 
(8),  (18) 

largarda 

largirda 

Adansonia  gregorii 

‘boab’;  large  tree;  (doesn’t 
grow  locally)  edible  fruit 

(3),  (8),  (13),  (15), 
(18) 

liili 

Velleia  panduri- 
formis 

much  branched  subshrub; 

[S;R]  ; emu  food 

MS  82.26 

ACK  1393 

(7),  (8),  (13),  (18) 

linmidi 

(lingmiddi) 

Acacia  monticola 

‘black  wattle’;  shrub;  [Msa]  ; 
used  for  making  raft  nails; 
loan  word  (probably  Djawi); 
tree  grows  on  islands 

(1).(2),(18) 

longayin 

(see 

badarbadar) 

Mallotus  nesophilus 

‘yellow  ball  flower’;  tree;  [C]  ; 
loan  word  (Djawi);  Bardi  = 
badarbadar 

(13),  (18) 
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Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


lunyamad  Melaleuca  acacioides  ‘coastal  paperback’;  tree; 
lundjamada  [Mu;R;F]  ; trunks  used  in 

(londyeman)  constructing  framework  of 

huts  or  shelters;  native  bee- 
hives found  in  trunks  and 
branches;  water  can  be  ex- 
tracted from  large  trunks; 
smoke  of  burning  bark 
repels  mosquitos;  leaves 
medicinal:  infusion  used 
for  ‘cold-sick’:  rolls  of  bark 
burnt  and  used  for  night 
fishing  (undug),  burns 
slower  than  garnbor  (M. 
dealbata)  bark 


MS  81.5 

(8),  (11),  (15),  (18), 
(19) 


luruda 


Thespesia 

populneoides 


tree;  [Mu]  ; ‘hibiscus  like’  MS  83.43 

yellow  flower;  wood  good  (3),  (8),  (18) 

for  axe  handles 


m a d o r Te  rminal  ia 

madur  ferdinayidiana 

(murdorr) 

(see  arungul) 


tall  tree;  [S]  ; edible  fruit: 
eaten  raw  when  ripe  (yellow), 
‘available  from  Christmas  till 
bilal  flowers’:  edible  seed: 
tastes  ‘like  apricots’,  smash 
to  retrieve  kernel:  edible  red 
gum:  cook  it  with  hot  sand 
till  ‘burnt’  and  cracked;  bark 
medicinal:  applied  as  an 
infusion  for  rheumatism  and 
sores 


MS  81.13,  83.56 
ACK  1387 


(2),  (7),  (8),  (15), 
(18) 


magabala  Tylophora  ? flexuosa  ‘bush  banana’;  vine;  [V;S]  ; 
(see  gungala)  * loan  word  (Nyulnyul) 

Bardi  = gungala 


MS  85.10 

(3),  (6),  (7),  (18) 


*^3-lgal  ? loan  word  (Djawi):  wild  (13),  (18) 

grapes,  black  when  ready; 
said  to  grow  on  ‘east  side’; 
no  known  Bardi  term 
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List  1 (continued) 

‘Common  name’;  Des- 

Bardi  name  Botanical  name  criplive  term;  Plant  com- 

munity; Cse 


Coll.  No./ 
Ref.  No. 


manawan  Eucalyptus  miniata 

manuan 


manbang  Pandanus  sp. 
(see  idul) 


‘woolybutt’;  tall  slender  tree;  MS  82.25,  83.4 

[S]  ; edible  seed;  lower  bark  ACK  1359 

used  for  shelter ‘roofs’,  can  be  (7),  (8),  (11),  (15), 

removed  from  tree  easily  after  (18) 

first  rains;  native  beehives 

frequently  found  in  trunks  and 

branches;  harpoons  made  from 

young  tree  trunks;  wood  used 

f('r  making  boomerangs  and 

shields 


‘screwpine’:  tree;  [C;S]  ; loan  (13),  (18) 
word  (Nyulnyul),  Bardi  = idul 


manburunul  Bruguiera  exaristata 


‘ribbed-fruited  orange  man-  ACK  1368 

grove’;  tall  shrub/tree : [Ma]  ; (7),  (8),  (9),  (11), 

wood  used  to  make  boomerangs  (13),  (17),  (18) 


mangar  (a)  Pouteria  sericea 


mardelang  Dioscorea  bulbifera 
* 


‘wild  prune’;  bushy  tree;  [V;S; 
Msa]  ; edible  fruit:  eaten  raw 
when  ripe  and  black,  spit  seed 
out,  available  in  Iraibu;  native 
beehives  in  trunks 


MS  81.17,  82.22 
ACK  1345 


(3),  (7),  (8),  (11), 
(13),  (18) 


bulbil  of  vine;  [Msa]  ; edible  (3),  (6),  (11),  (18) 
‘berry’  of  gulngariny,  roasted 
in  hot  ashes,  available  in  Iraibu 


marul 


Terminalia  petiolaris 


tree;  [V;S]  ; edible  fruit:  eaten  MS  81.15,  .52 
raw  when  ripe  (purple-black),  ACK  13  74 
available  njalalayi;  edible  gum  (7),  (8),  (13),  (18) 


marulal  Eucalyptus  papuana 

(maroolul) 

(see  gunura) 


‘ghost  gum’;  tall  tree;  [S;  F]  ; ACK  1352 

red  gum  (gingba)  medicinal:  (2),  (7),  (8),  (10), 

applied  to  sore  teeth;  bark  is  (1 1),  (13),  (15),  (18) 

burnt  to  provide  ash  (gadjud) 

for  mixing  with  chewing 

tobacco  or  gilala  (bush  tobacco) 

for  chewing:  containers  made 

from  bark;  seasonal  indicator: 

‘when  marulal  flowers,  turtles 

go’ 


mayala  Plectrachne  bynoei 


hummock  grass;  [Msa]  ; used  ACK  1379 
for  roofing  in  shelters  (7),  (8),  (13), 
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List  1 (continued) 


‘Common  name’;  Des- 

Bardi  name  Botanical  name  criptive  term;  Plant  com- 

munity; Use 


Coll.  No./ 
Ref.  No. 


mulindj 

mulinji 

Glycosmis  trifoliata 
* 

small  tree:  [Msa)  ; edible  fruit: 
orange  or  red  when  ripe,  with 
a large  seed;  it  is  watery  (‘like 
grapes’),  requires  no  preparation, 
and  flowers  after  the  first  rains 
(of  Mangal) 

MS  83.14,  .54 
(7),  (11),  (18) 

narga 

(see 

gorrgorr) 

Brachy  chiton 
div  ersifolius 

‘northern  kurrajong’;  tree;  [S]  ; 
edible  root  of  young  tree 
(gorrgorr):  eaten  raw  or 
cooked  in  warm  ashes,  optimal 
time  is  Bargana 

MS  83.40 

(3),  (8),  (11),  (15), 
(18) 

ngalany- 

djudun 

I'imbristylis 

sericea 

rhizomatous  sedge;  [C]  ; crushed 
and  placed  on  top  of  water 
containers  as  a ‘hat’  (djalngu) 
to  prevent  spillage 

MS  85.1 

ACK  1399 

(7),  (8),  (11),  (18) 

ngalili 

Pterocaulon 

glandulosum 

herb;  creeper;  [C;Msa]  ; loan 
word  (Djawi),  no  known  Bardi 
term;  medicinal;  warmed 
leaves  applied  as  poultice  for 
aches  and  rheumatism 

MS  83.51 
(8),  (13),  (18) 

ngalingingal  Premna  acuminata 

(ngulangungil)  * 

deciduous  tree;  [V:S]  ; wood 
used  to  make  spears,  and 
firesticks 

MS  83.33,  85.24 
(2),  (3),  (18) 

ngalnguru 
(ngalngoroo) 
(see  gadga) 

Eucalyptus  polycarpa 

‘bloodwood’:  tall  tree;  [S]  ; 
loan  word  (Djawi),  Bardi  = 
gadga 

(2),  (13),  (18) 

ngaminy- 

ngaminy 

Abrus  precatorius 

‘crab’s  eye’;  creeper;  [V;S;Msa]  ; 
red  and  black  seeds  used  to 
make  necklaces,  seeds  are  ex- 
tremely poisonous 

MS  85.11 

ACK  1375 

(7),  (8),  (11),  (18) 

ngoandj 

Boerhavia  aff. 
gardneri 

‘tarvine’:  prostrate  creeper; 

[C]  ; edible  root:  baked  in 
hot  sand  and  ashes,  available 
in  Iralbu 

MS  83.50,  85.20 

ACK  1357 

(3),  (7),  (8),  (18) 

ngoandj 

Cayratia  trifoliata 
* 

creeper;  [C]  ; edible  root: 
baked  in  hot  sand  and  ashes, 
available  in  Iralbu 

MS  81.10 
(3),  (11),  (18) 
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List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


ngorar  Portulaca  sp. 

(ngoorarra) 


nguli 


Capparis  lasiantha 


ngurngulu  Avicennia  inarina 

(ngoor- 

ngoorloo) 


nimalgan  Meluleu cci  viTidiflova 


niyalbun  Cypsrus  bulbosus 

* 


noorda  Eucalyptus  tectifica 


succulent:  [Msa]  ; edible 
root:  baked  in  hot  sand  and 
ashes,  ‘like  a carrot’ 

vine;  [S;V]  ; leaves  medicinal: 
applied  as  warmed  poultice 
for  rheumatism;  leaves  ‘pretty 
and  look  like  a chain’ 

‘white  mangrove’;  tree;  [Ma]  : 
edible  fruit,  once  toxins  have 
been  removed  by  soaking  them 
in  mangrove  mud  till  they  turn 
black  (3-7  days),  rinsing,  or 
boiling  twice,  until  the  skins  and 
the  black  colour  have  gone,  or 
roasting;  without  treatment  it 
has  a ‘I'ubbish  taste’  and  is  not 
eaten;  this  is  the  only  mangrove 
fruit  eaten,  it  is  ripe  in  Iralbu; 

Bird  and  Campbell  identified  this 
as  a ‘seed  of  the  white  mangrove 
ranja’;  branches  used  in  ‘shades’; 
smoke  of  burning  branches  repels 
sandflies:  native  beehives  found  in 
hollow  branches 


MS  85.21 
(2),  (18) 

MS  85.9 
(8),  (18) 


ACK  133  7 
(2),  (7),  (8), 
(11),  (13),  (18) 


(9) 


‘broad-leaved  paperbark’;  tree: 
[V;  R;  1’]  : no  use  specified; 
described  as  having  a ‘pretty 
flower’,  ‘just  a flower’ 

‘bush  onion’;  sedge;  [C]  ; 
edible  bulb:  eaten  raw  or 
roasted  in  warm  ashes;  ready 
to  eat  when  ‘grass  on  top 
goes  brown’,  optimal  time  is 
after  the  Wet,  but  available 
throughout  the  year.  ‘If  you 
pull  it  up  when  it’s  raining, 
it  causes  lightning’ 

‘grey  box’;  tall  tree;  [S]  ; 
bark  used  as  containers 
(orlad):  once  the  weather 
‘hots  up’  the  bark  ‘gets 
stuck’  and  is  difficult  to 
remove 


MS  82.4 

(8),  (11),  (15),  (18) 


MS  81.3 
(3),  (7),  (18) 


MS  81.14,  83.1 
(8),  (15),  (18) 
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List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term  ; Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


numorgudgud  Acacia  holosericea 

‘candelabra  wattle’;  tall,  open 
shrub;  [S]  ; branches  used 
to  make  spears  if  nothing  else 
available 

MS  81.36,  82.8 
(8),  (11),  (15),  (18) 

numorgudgud  Acacia  pellita 

tall  open  shrub;  [S;  F]  ; use: 
as  iox  Acacia  holoseiicea 

MS  81.28 
(8),  (11) 

nyilanyil 

Aynyeina  bifurcatum 

‘mistletoe’:  pendulous  para- 
site; [S]  ; children  suck  the 
sweet  nectar  from  the  flowers 

ACK  1347,1353 
(7),  (8),  (18) 

nyilanyil 

Amyema  thalassium 

‘mistletoe’;  pendulous  para- 
site; [Ma]  ; children  suck  the 
sweet  nectar  from  the  flowers 

ACK  1381 
(7),  (8),  (18) 

nyilanyil 

Den  drophthoe 
acacioides 

* 

‘mistletoe’:  penduous  para- 
site; [S;  C]  ; children  suck  the 
sweet  nectar  from  the  flowers 

MS  81.27,  83.34 
(3),  (18) 

nyilanyil 

Lysiana  spathulata 

‘mistletoe’;  pendulous  para- 
site; [S;C]  ; children  suck  the 
sweet  nectar  from  the  flowers 

ACK  1343 
(7),  (8),  (18) 

rambag 

Cartonema  parviflorum 

‘arda’;  grass-like  with  small 
corm;  [S]  ; edible  corm:  eaten 
raw  or  baked  in  hot  sand  or 
ashes,  the  best  time  to  collect 
is  after  rain  though  it  is 
available  throughout  the  year 

MS  81.1 

(3), (8), (11), (18) 

randji 

ranya 

(ranja) 

Ficus  opposita 
var,  indecora 

‘sandpaper  fig’:  [S]  ; edible 
black  fruit:  warmed  in  hot 
ash  and  eaten,  best  time  is 
after  Mangal  during  Iralbu; 
leaves  used  as  sandpaper: 

‘good  sparkplug  cleaner’  and 
used  for  cleaning  pots;  wood 
used  for  shields;  bark  ashes 
(gadjud)  are  mixed  with  bush 
tobacco  (gilala)  for  chewing 

MS  81.4,  .42,  85.20 
ACK  1384 
(2),  (3),  (7),  (8), 
(11),  (15),  (18) 

ranyaranyor 

Jschaemum  ? 
arundinaceum 

grass;  [F]  ; used  in  shelter 
roofs,  when  bark  not  avail- 
able 

MS  83.22 
(8),  (18) 
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List  1 (continued) 


Bardi  name  Botanical  name 


‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 


Coll.  No./ 
Ref.  No. 


rirawal 

Sesbania  formosa 

‘swamp  corkwood’;  tree; 

[F]  ; shady  tree 

MS  83.21 
(8),  (15),  (18) 

udul 

Atalaya  hemiglauca 

‘whitewood’;  tree;  [Msa]  ; 
no  recorded  use 

MS  83.5  7 
(8),  (15),  (18) 

ulur 

p 

mangrove;  [Ma]  ; wood 
used  to  make  spears 

(13) 

unbi 

Chrysopogon  pallidus 

grass;  [C]  ; grass  seed  head, 
avoid  seeds  which  can  stick 
into  you;  seasonal  indicator: 
‘when  the  seeds  are  green, 
stingray  are  fat,  when  seeds 
are  dry,  stingray  are  no  good’ 

MS  85.4 
(3),  (6),  (8), 
(15),  (18) 

undala 

Tinospora  smilacina 

‘snake  vine*;  twining  vine; 

[S;  V;  Msa]  ; y'oung  plants 
(leaves  and  stems)  medicinal: 
used  for  rheumatism  (warmed 
and  applied  to  afflicted  area); 
used  as  a rope  (djidaga),  worn 
as  a headband  in  ceremonies 

MS  83.5 

ACK  1342 
(3),  (7),  (8), 
(18) 

unggany 

p 

spinifex;  loan  word  (Djawi), 
unggany  = sign  word  in  Bardi 

(13),  (18) 

unggandjun 

Cynanchum 
* ? pedunculatum 

creeper;  [S]  ; edible  fruit:  eaten 
raw  or  cooked  in  lalb  (stone 
based  oven).  Popular  food 

MS  85.31 
(6),  (11),  (18) 

unurr 

Fimhristylis  ferruginea 

‘salt  grass’;  sedge;  [Mu]  ; 
no  recorded  use 

MS  83.23 
(8),  (18) 

ural 

Spinifex  lungifolius 

‘spinifex’;  clumped  grass; 

[C;  Li]  ; used  in  shelter  roofs 

ACK  1358 
(7),  (8),  (11) 

urlg(a) 

Crotalaria  cunning- 
hamii 

‘parrot  pea’;  shrub;  [C;  Li]  ; 
water  and  nectar  can  be 
sucked  from  the  flowers  in 

Djallalayi 

MS  81.2 

ACK  1398 
(7),  (8),  (11), 
(18) 

urulbur 

Aegiceras  corniculatum 

‘river  mangrove’;  tall  shrub/ 
tree;  [Ma]  ; leaves,  bark,  and 
wood  used  as  fish  poison; 
seasonal  indicator:  ‘when 
urulbur  is  flowering,  stingray 
(banamb)  is  fat 

MS  82.28 

ACK  1364 
(7),  (8),  (11), 
(18) 
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List  1 (continued) 


Bardi  name 

Botanical  name 

‘Common  name’;  Des- 
criptive term;  Plant  com- 
munity; Use 

Coll.  No./ 

Ref.  No, 

wolweron 

Acacia  tumida 

‘pindan  wattle’;  tall  spreading 

MS  82.1 

(see  djarbayi 
wongayi) 

shrub;  [S]  ; ‘like  wongayi  but 
flowers  whiter’;  edible  seeds; 
ground  to  flour,  mixed  with 
water  and  eaten  as  paste;  grows 
in  Quondong  area 

(18) 

vvongayi 

Acacia  tumida 

‘pindan  wattle’;  tall,  spreading 

MS  81.39 

(vvongi) 

shrub;  [C;S]  ; edible  seeds: 

ACK  1341 

(see  djarbayi 

when  green,  cook  in  fire  and 

(2),  (3),  (7),  (8), 

wolweron) 

eat  without  pounding,  when 
black,  pound  into  flour,  mix 
with  water  and  eat  as  a paste; 
available  in  Lalin;  edible  gum; 
young  trunks  used  for  spears 
(irola);  wood  used  for  boome- 
rangs; bark  used  to  make  short- 
lived string;  small  green  twigs 
(inda):  ends  squashed,  used  to 
spoon  out  honey  from  hives; 
seasonal  indicator:  ‘when 
wongayi  flowers,  bluebone  (fish) 
are  rubbish;  when  wongayi  is 
properly  ‘cooked’  tides  are  right 
for  reefing’ 

(13),  (15),  (18) 

yinbir 

Rhizophora  stylosa 

‘spotted-leaved  red  mangrove’; 

MS  83.29 

(see  bindun) 

tree;  [Ma]  ; wood  used  for 
ceremonial  objects  and  shields 

(8),  (11),  (18) 
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List  2 Plant  names,  alphabetically  in  order  of  botanical  names 


Botanical  names: 
genus/species 


Abrus  precatorius 
Acacia  eriopoda 
Acacia  holosericea 
Acacia  monticola 

A cacia  pellita 
Acacia  tumida 


Acacia  loickhami 
Adansonia  gregorii 

Aegiceras  corniculatum 
Amyema  bifurcatum 
Amyema  thalassium 
Aristida  broioniana 
Atalaya  hemiglauca 
Avicennia  marina 

Boerhavia  aff.  gardneri 
Brachychiton  diversifolius 

Bridelia  tomentosa  var. 

glabrifolia 
Bruguiera  exaristata 
Buchanania  obovata 

Caesalpinia  globulorum 
Calandrinia  sp. 

Calytrix  exstipulata 
Camptostemon  schultzh 

Canarium  australianum 

Capparis  lasiantha 
Canavalia  rosea 
Cartonema  parviflorum 
Cassytha  filiformis 


Family  Bardi  name 


Papilionaceae 

Mimosaceae 

Mimosaceae 

Mimosaceae 

Mimosaceae 

Mimosaceae 


Mimosaceae 

Bombacaceae 

Myrsinaceae 

Loranthaceae 

Loranthaceae 

Poaceae 

Sapindaceae 

Avicenniaceae 

Nyctaginaceae 

Stercuiiaceae 

Euphorbiaceae 

Rhizophoraceae 

Anacardiaceae 

Caesalpiniaceae 

Portulacaceae 

Myrtaceae 

Bombacaceae 

Burseraceae 

Capparaceae 

Papilionaceae 

Commelinaceae 

Lauraceae 


ngaminyn  gammy 
irgul 

numorgudgud 

galeran 

linmidi  (?  Djawi) 

numorgudgud 

djarbayi 

(infertile  hybrid) 

wolweron 

wongayi 

balalagudu 

largarda 

largirdi 

urulbur 

nyilanyil 

nyilanyil 

garuwal 

udul 

ngurngulu 

ngoandj 

gorrgorr 

narga 

amam 

manburunul 

gorol 

gulal 

gumbin 

gidagid 

djulba 

djulbu 

djalgay 

djalgir 

nguli 

gudayun 

rambag 

djirawan 
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List  2 (continued) 


Botanical  names: 
genus/species 

Family 

Bardi  name 

Cayratia  trifoliata 

Vitaceae 

ngoandj 

Celtis  philippinensis 

Ulmaceae 

gulyindji 

Ceriops  tagal 

Rhizophoraceae 

gurili 

Chrysopogon  pallidus 

Poaceae 

irola 

unbi 

Cleome  viscosa 

Capparaceae 

bulurbulur 

Cochlospermiim  fraseri 

Cochlospermaceae 

gulun 

Crotalaria  crispata 

Papilionaceae 

bundugara 

Crotalaria  cunninghamn 

Papilionaceae 

urlg  (a) 

Croton  tomentellus 

Euphorbiaceae 

angulmara 

Cynibidium  canaliculatum 

Orchidaceae 

banggaidjun 

Cynanchum  ? pedunculatum 

Asclepiadaceae 

unggandjun 

Cyperus  bidhosns 

Cyperaceae 

niyalbun 

Dendrophthoe  acacioides 

Loranthaceae 

nyilanyil 

Dicliptera  glabra 

Acanthaceae 

banguldjun 

Dioscorea  bulbifera 

Dioscoreaceae 

guingariny 

mardelang 

Diospyros  ferrea  var,  hurnilis 

Ebenaceae 

birimbiri 

Diospyros  moritana 

Ebenaceae 

gunam 

Dodonaea  platyptera 

Sapindaceae 

alarga 

Dodonaea  lanceolata  var. 
lanceolata 

Sapindaceae 

guradid 

? Eleocharis  sp. 

Cyperaceae 

bilgin 

Eriachne  avenacea 

Poaceae 

guldju 

Erythrophlenm  chlorostachys 

Caesalpiniaceae 

djungumara 

Eucalyptus  miniata 

Myrtaceae 

manawan 

manuan 

Eucalyptus  papuana 

Myrtaceae 

gunura  (Nyulnyul) 
marulal 

Eucalyptus  polycarpa 

Myrtaceae 

gadga 

ngalnguru  (Djawi) 

Eucalyptus  tectifica 

Myrtaceae 

noorda 

Eucalyptus  terminalis 

Myrtaceae 

bilal 

Excoecaria  agallocha 

Euphorbiaceae 

djolor 

Exocarpos  latifolius 

Santalaceae 

djamba 

djanba 
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List  2 (continued) 


Botanical  names: 
genus/species 

Family 

Bardi  name 

Ficus  leucotricha 

Moraceae 

gurayi 

gurir 

Ficus  opposita  var.  indecora 

Moraceae 

randji 

ranya 

Ficus  virens 

Moraceae 

albayi 

Fimbristylis  sericea 

Cyperaceae 

ngalanydjudun 

Firnbristylis  ferruginea 

Cvperaceae 

unurr 

Flagellaria  indica 

Flagellariaceae 

balbal 

Flueggea  virosa  subsp. 
melanthesoides 

Euphorbiaceae 

guralga(ra) 

Gardenia  sp. 

Rubiaceae 

dalwarr 

? Glycine  sp. 

Papilionaceae 

aindju 

irilma  (Djawi) 

Glycosmis  trifoliata 

Rutaceae 

mulindj 

mulinji 

Grevillea  heliosperma 

Proteaceae 

djamudu 

Grevillea  pyramidalis 

Proteaceae 

iliny 

iling 

Grevillea  re fr acta 

Proteaceae 

djamudu 

Grewia  breviflora 

Tiliaceae 

gulma 

guulmi 

Gymnanthera  nitida 

Asclepiadaceae 

gar gar 

Gyrocarpus  americanus 

Gyrocarp  aceae 

bilanggamar 

Hakea  aborescens 

Proteaceae 

irgil 

Hakea  macrocarpa 

Proteaceae 

djaradiny 

Ipomoea  brasiliensis 

Convolvulaceae 

gudayun 

Ischaemum  arundinaceum 

Poaceae 

ranyaranyor 

Lophostemon  grandiflorus 

Myrtaceae 

lardiu 

subsp.  grandiflorus 

nyilanyil 

Lysiana  spathulata 

Loranthaceae 

Lysiphyllum  cunninghamii 

Caesalpiniaceae 

djagal  (?  Nyulnyul) 

djuuma 

Mallotus  nesophilus 

Euphorbiaceae 
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List  2 (continued) 


Botanical  names: 
genus/species 

Family 

Bardi  name 

Maytenus  cunninghamii 

Celastraceae 

gungara 

Melaleuca  acacioides 

Myrtaceae 

lunyamad 

lundjamada 

Melaleuca  dealbata 

Myrtaceae 

garnbor 

garnburu 

Melaleuca  aff.  nervosa 

Myrtaceae 

bidor 

Melaleuca  viridi flora 

Myrtaceae 

nimalgan 

Mimusops  elengi 

Sapotaceae 

djungun  (a) 

Osbornia  octodonta 

Myrtaceae 

alarga 

Oivenia  reticulata 

Meliaceae 

lambilam 

Pandamis  spiralis 

Pandanaceae 

idul 

Pandanus  sp. 

Pandanaceae 

manbang  (Nyulnyul) 

Persoonia  falcata 

Proteaceae 

gamalun 

Planchonia  careya 

Lecy  thidaceae 

gulayi 

Plectrachne  bynoei 

Poaceae 

mayala 

Portulaca  sp. 

Portulacaceae 

ngorar 

Pouteria  sericea 

Sapotaceae 

mangar  (a) 

Prernna  acuminata 

Verbenaceae 

ngalingingal 

Pterocaulon  glandulosum 

Asteraceae 

ngalili  (Djawi) 

Rhizophora  stylosa 

Rhizophoraceae 

bindun 

bindurnu 

yinbir 

Salsola  kali 

Chenopodiaceae 

djilar 

Santalum  lanceolatum 

Santalaceae 

bilalur 

Scaevola  sericea 

Goodeniaceae 

amanganan 

Sesbania  formosa 

Papilionaceae 

rirawal 

Sida  sp. 

Malvaceae 

bor 

Solanum  cunninghamii 

Solanaceae 

langur 

Sonneratia  alba 

Sonneratiaceae 

djolor 

Spinifex  longifolius 

Poaceae 

ural 

Stemodia  lythrifolia 

Scrophulariaceae 

gilala 

Suaeda  arbusculoides 

Chenopodiaceae 

baldjir 

Syzgium  suborbiculare 

Myrtaceae 

ilara 

Tephrosia  crocea 

Papilionaceae 

bindjud 
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List  2 (continued) 


Botanical  names: 


genus/species 

I‘  aniily 

Bardi  name 

Tephrosia  aff.  rosea 

Papilionaceae 

l)idiny 

Tephrosia  sp. 

Papilionaceae 

ilngam 

Terminalia  canesceiis 

Combretaceae 

djulal 

Terminalia  ferdinandiana 

Combretaceae 

arungul  (Djawi) 
gabing  (Nyulnyul) 
gabing 

mador 

111  adur 

Terminalia  petiolaris 

Combretaceae 

marul 

Thespesia  populneoides 

Malvaceae 

luruda 

Tinospora  smilacina 

Menisperm  aceae 

undala 

Triglochin  sp. 

Juncaginaceae 

gadjinangor 

Tylophora  ? flexuosa 

Asclepiadaceae 

gun  gal  a 

magabala  (Nyulnyul) 

Velleia  panduriformis 

Goodeniaceae 

liili 

Ventilago  viminalis 

Rhamnaceae 

bandarang 

Vitex  glabrata 

Apocynaceae 

ingcra 

Wrightia  saligna 

Apocynaceae 

djimany 

Note 

Number  of  specimens  recorded  with  botanical  names  — at  species  level  — and 
with  one  or  more  Bardi  names  =114 

Number  of  specimens  recorded  with  botanical  names  — at  genus  level  only  — 
and  with  one  or  more  Bardi  names  = 6 

Number  of  specimens  recorded  with  botanical  names  — at  species  level  — with 
no  Bardi  name  but  with  name  from  neighbouring  group  = 1 

Number  of  specimens  recorded  with  botanical  names  — at  genus  level  only  — 
with  no  Bardi  name  but  with  name  from  neighbouring  group  = 1 

Specimens  recorded  with  Bardi  names,  but  with  inadequate  plant  matcrid  for 
positive  identification  = 2 

Plants  with  Bardi  names  recorded,  but  with  no  voucher  C(dlcctions  made  = 9 
Bardi  plant  names  recorded  =128 

Djawi  plant  names  recorded  = 9 : (with  known  Bardi  term  = 5 

with  no  known  Bardi  term  = 3 
with  different  meaning  in  Bardi  = 1) 
Nyulnyul  plant  name  recorded  = 3 (with  known  Bardi  term) 

Plant  names  of  unknown  derivation  (probably  Nyulnyul)  = 2 (with  known 
Bardi  term). 
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A New  Osteolepidid  Fish  from  the  Upper  Devonian  Gogo 
Formation,  Western  Australia 

J.A.  Long* 


Abstract 

A new  osteolepidid  crossopterygian,  Gogonasus  andreiosi  gen.  et  sp.  nov.,  is  des- 
cribed from  a single  fronto-ethmoidal  shield  and  associated  ethmosphenoid,  from 
the  Late  Devonian  (Frasnian)  Gogo  Formation,  Western  Australia.  Gogonasus  is 
is  distinguished  from  other  osteolepids  by  the  shape  and  proportions  of  the  fronto- 
ethmoidal  shield,  absence  of  palatal  fenestrae,  well  developed  basipterygoid  pro- 
cesses and  moderately  broad  parasphenoid.  The  family  Osteolepididae  is  found 
to  be  paraphyletic,  with  Gogonasiis  being  regarded  as  a plesiomorphic  osteolepidid 
at  a similar  level  of  organisation  to  Thursius. 


Introduction 

Much  has  been  published  on  the  well-preserved  Late  Devonian  fish  fauna  from  the 
Gogo  Formation,  Western  Australia,  although  to  date  all  the  papers  describing 
fish  have  been  on  placoderms  (Miles  1971;  Miles  and  Dennis  1979;  Dennis  and 
Miles  1979-1983;  Young  1984),  palaeoniscoids  (Gardiner  1973,  1984;  Gardiner 
and  Bartram  1977)  or  dipnoans  (Miles  1977;  Campbell  and  Barwick  1982a, 
1982b,  1983,  1984a).  This  paper  describes  the  only  osteolepiform  from  the 
fauna  (Gardiner  and  Miles  1975),  a small  snout  with  associated  braincase, 
ANU  21885,  housed  in  the  Geology  Department,  Australian  National  University. 
The  specimen,  collected  by  the  Australian  National  University  on  the  1967  Gogo 
Expedition,  was  prepared  by  Dr  S.M.  Andrews  (Royal  Scottish  Museum)  and  later 
returned  to  the  ANU,  Onychodus  is  the  only  other  crossopterygian  in  the  fauna. 

In  its  proportions  and  palatal  structure  the  new  specimen  provides  some 
additional  new  points  of  the  anatomy  of  osteolepiforms.  Few  Devonian  crossop te- 
rygians  are  known  from  Australia,  and  so  the  specimen  is  significant  in  having 
resemblances  to  typical  Northern  Hemisphere  species.  The  only  other  osteolepi- 
forms described  from  Australia  are  Canowmdra  grossi  (Thomson,  1973;  Long, 
1985b),  the  osteolepidid  Gyroptychius  cL  G.  australis  (Young  and  Gorter,  1981) 
and  a primitive  eusthenopterid,  Marsdenichihys  loyxgioccipitus  (Long,  1985a). 
Canowmdra  and  Marsdenichihys,  both  of  Late  Devonian  age,  are  endemic  genera 
but  Gyroptychius  is  well  known  from  Northern  Hemisphere  Middle  Devonian 
faunas  (Jarvik  1948;  Jessen  1968;  Vorobjeva  1977).  Other  undescribed  Aust- 
ralian osteolepidids  have  been  found  recently  from  Mt  Howitt  and  the  South 

* Department  of  Geology,  The  Australian  National  University,  Canberra,  A.C.T.,  2601, 

Australia, 
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Blue  Range,  Victoria,  and  from  the  Narrien  Range,  Queensland  {'Megalichthys* 
sp.,  Long  and  Turner,  1984;  Long,  in  press). 

The  fronto-ethmoidal  shield  and  ethmosphenoid  of  osteolepiforins  is  well 
known  largely  through  the  works  of  Jarvik  (1942,  1954,  1966).  Within  osteo- 
lepidids  the  anatomy  of  the  ethmosphenoid  has  been  described  in  Osteolepis 
(Thomson,  1965),  Thursius,  Megistolepis  (Vorobjeva,  1977),  Megalichthys  (Jarvik, 
1966),  Ectosteorhachis  (Thomson,  1964)  and  Chrysolepis  (Lebedev,  1983). 
This  woik  describes  the  anatomy  of  the  new  specimen  with  particular  reference 
to  the  structure  of  these  taxa. 


Systematics 

Subclass  Osteichthyes 
Order  Osteolepiformes  Jarvik,  1942 

Remarks 

Despite  recent  suggestions  that  the  Osteolepiformes  may  be  a paraphyletic 
collection  of  primitive  fishes  (Janvier  1980;  Gardiner  1980;  Rosen  et  al  1981) 
Long  (1985a)  has  argued  that  the  group  is  monophyletic,  although  he  admits 
that  some  of  the  characters  used  to  demonstrate  monophyly  are  not  widely 
known  throughout  the  group.  Osteolepiformes  are  the  only  group  of  primitive 
osteichthyans  which  possess  cosmine  and  a single  pair  of  external  nares  plus  a 
choana.  Rosen  et  al  (1981)  have  presented  an  alternative  explanation  for  the 
choanae  of  osteolepiforms,  arguing  that  a true  choana  is  present  only  in  dipnoans 
and  tetrapods.  This  has  been  refuted  by  Campbell  and  Barwick  (1984a),  and 
here  the  choana  in  osteolepiforms  is  accepted.  The  new  specimen  is  referrable  to 
the  order  because  it  is  cosmine-covered,  possesses  one  pair  of  nares  plus  choanae, 
and  has  a dermal  bone  pattern  identical  with  that  of  osteolepiforms. 

Family  Osteolepididae  Cope,  1889 

Remarks 

Ihis  family  is  difficult  to  define  as  it  is  characterised  essentially  by  generalised 
features  of  osteolepiforms  and  other  osteichthyans,  which  suggests  that  the  Osteo- 
lepididae could  be  paraphyletic.  This  is  discussed  further  at  the  end  of  this  paper. 
In  lacking  characters  found  in  the  higher  groups  of  Osteolepiformes,  such  as 
eusthenopterids  or  panderichthyids,  the  new  specimen  must  be  referred  to  the 
Osteolepididae. 

Gogonasus  gen.  nov. 

Type  Species 

Gogonasus  andrewsi  sp.  nov. 


362 


J.A.  Long 


Diagnosis 

A cosmine-covercd  ostcolepidid  having  a fronto-cthmoidal  shield  possessing  the 
following  suite  of  characters:  breadth /length  index  of  around  80;  ethmosphenoid 
twice  as  long  as  deep;  rostral  margin  is  almost  a complete  hemisphere  across  the 
anterolateral  corners;  external  nares  are  subrectangular,  each  with  a strongly 
developed  dermintermedius  process;  ethmoid  and  sphenoid  divisions  of  the 
ncurocranium  are  separated  by  an  irregular  suture  running  through  the  optic 
foramen;  basipterygoid  processes  are  strongly  developed  and  suprapterygoid 
processes  weakly  developed;  palatal  lamina  lacks  apical  fossae. 

Rem  arks 

As  shown  below  the  proportions  of  the  dermal  shield  together  with  the  deep 
ethmosphenoid  shape  and  featureless  palate  distinguish  the  genus  from  other  os- 
teolepidids.  Although  some  of  the  dia, gnostic  features  listed  could  be  symplesio- 
morphies  for  ostcolepidids,  the  genus  is  characterised  by  the  suite  ol  listed  cha- 
racters, one  of  which  is  unique,  and  others  of  restricted  distribution  in  the  known 
osteolepiforms.  I he  genus  is  named  aiter  the  Gogo  Fm  from  which  the  specimen 
comes,  and  the  Latin  'nasus’  meaning  nose. 


Gogonasus  andrewsi  sp.  nov. 

Figures  1-6,  7-E 

Osteolepid  - Gardiner  and  Miles,  1975;  75  indeterminate  genus  (Osteolepidae)  - Long  and 
Turner,  1984;  241. 

Holotype  . \ ^ 

ANU  21885,  only  specimen.  Locality  93b  (Miles  1971,  Figure  1;  Paddy’s  Springs),  Gogo 
Formation  (Frasnian),  near  Fitzroy  Crossing,  Western  Australia. 


Diagnosis 

As  for  genus. 


Etymology 

In  honour  of  Dr  S.M.  Andrews  (Royal  Scottish  Museum)  who  has  contributed 
much  to  our  knowledge  of  crossopterygian  fishes. 


Description 

The  specimen  is  almost  complete  but  lacks  the  central  anterior  dermal  bones 
between  the  nares,  the  dermosphenotics  and  supraorbitals,  and  the  anterior 
end  of  the  parasphenoid  (Figures  1-6). 
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II 

III 

IV 
a.aut 
a.iob 
ant.r 
ao 

a.sob 

a.T 

a.Vom 

bac 

bac.m 

bpt 

cr.cav 

d.lev 

f.end 

Fr 

fr.pl 

ifc 

in.c 

in.r 

i.ob 

MPR 

Na 

nar 

nas.c 

not 

oa.SOT 

or.s 

pal.de 

pal.lm 

pa.PM 

perf 

pin 

pit.v 

pic 

PM 

pos.r 

pr? 

pr.con 

pr.der 

pro 

PSp 

RL 

s.ob 

soc 

so.cr 

sop 

spt 

s.rec 


Abbreviations  Used  in  Figures 

optic  nerve  (or  its  foramen) 

oculomotor  nerve  foramen 

trochlear  nerve  foramen 

attachment  area  for  autopalatine 

attachment  area  for  obliquus  inferior  muscle 

anterior  rectus  muscle 

orbital  artery 

attachment  area  for  superior  obliquus  muscle 

anterior  tectal 

attachment  area  for  vomer 

attachment  area  for  subcranial  muscle 

subcranial  (basicranial)  muscle 

basipterygoid  process 

cranial  cavity 

attachment  area  for  arcus  palatini  muscle 

fenestra  endochoanalis 

frontal 

frontal  pit-line  groove 
infraorbital  canal 
internal  carotid  foramen 
internal  rectus  muscle 
inferior  obliquus  muscle 
median  postrostral 
nasal 

external  naris 

nasal  capsules 

notochordal  concavity 

attachment  area  for  supraorbito-tectal 

orbital  vein  sinus 

palatal  depression 

palatal  lamina 

palatal  division  of  premaxilla 

small  foramina  for  perferans  profundi  nerves 

pineal  foramen 

pituitary  vein  foramen 

posterolateral  corner  of  dermal  shield 

premaxilla 

posterior  rectus  muscle 

small  process  of  unknown  function 

processus  connectens 

processus  dennintermedius 

main  branch  of  profundus  nerve  (or  foramen) 

parasphenoid 

lateral  rostral  bone 

superior  obliquus  muscle 

supraorbital  sensory-line 

crista  suspendens 

superior  opthalmic  nerve  foramen 

suprapterygoid  process 

superior  rectus  muscle 
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Figure  1 Gogonasus  andreivsi  gen,  et  sp.  nov.,  Late  Devonian  Gogo  Fm.,  Western  Australia. 

Holotype.  ANU  21885.  A,  B,  fronto-ethmoidal  shield  in  dorsal  view;  C,  posterior 
view  of  ethmosphenoid  showing  postnasal  wall. 
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Figure  2 Gogonasus  andrewsi  gen.  et  sp.  nov.,  Late  Devonian  Gogo  Fm.,  Western  Australia. 

Holotype,  ANU  21885.  Ethmosphenoid.  A,  left  lateral  view;  B,  oblique  dorso- 
lateral view;  C,  oblique  posterolateral  view  showing  postnasal  wall. 
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Figure  ^ Gogonasus  andreivsi  gen.  et  sp.  nov.,  Late  Devonian  Gogo  Fm.,  Western  Australia. 

A,  sketch  interpretation  of  holotype,  ANU  21885,  in  lateral  view;  B,  attempted 
restoration  of  some  aspects  of  the  soft  anatomy,  as  discussed  in  tlie  text.  Nerves 
black,  veins  stippled,  arteries  white,  muscles  striped. 
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cm 

Figure  4 Gogonasus  andrewsi  gen.  et  sp.  nov.,  Late  Devonian  Gogo  Fm.,  Western  Australia. 
Holotype  ANU  21885.  A,  B,  ethmosphenoid  and  parasphenoid  in  ventral  view. 
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Figure  5 Gogonasus  andrewsi  gen.  et  sp.  nov.,  Late  Devonian  Gogo  Fm.,  Western  Australia. 

Holotype  ANU  21885  in  posterior  oblique  view  showing  postnasal  wall  (see  Figure 
2-C  for  photograph). 
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Figure  6 Gogonasus  andrezvsi  gen.  et  sp.  nov.,  Late  Devonian  Gogo  Fm.,  Western  Australia. 

Holotype  ANU  21885.  Positive  prints  of  radiographs  of  the  specimen  in  A,  dorsal 
view;  B,  lateral  view. 


The  pattern  of  derm^il  bones  (Figures  1,  2)  is  similar  to  Osteolepis  (Jarvik, 
1948),  except  that  the  anterior  nasal  series  is  not  defined  due  to  the  extensive 
cosniine  cover.  There  appears  to  be  large  lateral  rostral  and  anterior  tectal  bones 
enclosing  the  external  nares.  Few  lateroscnsory  canal  pores  are  visible,  and  these 
have  a scattered  distribution  on  the  nasals. 

In  having  a breadth/length  index  of  81,  and  a breadth/depth  index  of  around 
40  the  ethmosphenoid  of  Gogonasus  can  be  separated  from  other  osteolepidids 
for  which  this  region  is  known  (Gyroptychius  spp.,  Thursius  spp,,  Osteolepis 
spp.,  Megistolepis y Figure  7).  It  is  distinguished  from  Latvius  spp.  by  its  narrower 
fronto-ethmoidal  shield  and  fewer  sensory-line  canal  pores,  and  from  advanced 
osteolepidids  such  as  Megalichthys  and  Ectosteorhachis  by  the  shapes  of  the 
external  nostrils  and  premaxillae  and  the  absence  of  palatal  fenestrae  or  apical 
fossae  (Thomson  1964;  Jarvik  1966).  The  ethmosphenoid  is  divided  into  an- 
terior ethmoid  and  posterior  sphenoid  (or  postethmoid)  divisions  by  a suture 
which  runs  from  the  posterior  margin  of  the  specimen  horizontally  and  then 
ventrally  through  the  optic  nerve  foramen  (Figures  2,  3).  Ventral  to  this  opening 
the  suture  disappears  into  the  damaged  area  of  the  specimen  and  cannot  be 
traced,  but  it  presumably  follows  the  contact  between  the  parasphenoid  and 
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sphenoid.  The  extei'nal  nostrils  are  almost  square  in  outline,  being  slightly  longer 
along  the  \'entral  border,  from  which  the  well  developed  processus  derminter- 
medius  inwardly  extends.  There  is  no  tcctal  process  present.  'I'hc  nasal  ca])sulcs 
are  widely  separated  by  an  intcrnasal  vacuity,  visible  through  the  damaged  an- 
terior of  the  snout.  In  dorsal  view  (from  radiographs;  Figure  6)  the  nasal  capsules 
arc  about  twice  as  broad  as  their  rostrocaudal  length.  I'he  ventral  opening  from 
the  nasal  capsule  to  the  palate  (fenestra  choanalis  endonarhina)  is  just  (^ver  half 
the  area  of  the  nasal  capsule,  and  is  situated  posterior  to  the  external  nostrils. 

The  palatal  lamina  is  simple,  being  an  almost  Hat  triangular  sheet  from  the 
parasphenoid  to  the  lateral  corners  of  the  prcmaxillae.  riierc  arc  shallow  paired 
depressions  just  posterior  of  the  prcmaxillae,  and  paired  broader  depressions 
upon  which  the  vomers  sat  posterior  to  these.  The  parasphenoid  is  developed 
essentially  as  in  Thursius  estonicus,  although  the  l:)uccohypophysial  Ibramcn 
is  not  visil)le  on  the  specimen. 


Figure  7 Comparative  anatomy  of  ostcolei)idids  (and  Rhizodopsis)  in  which  the  ethmos- 
phenoid  is  known.  A,  Osteolepis  (from  Thomson,  1965);  B,  Megistolepis  (from 
Vorobjeva,  1977);  C,  Chrysolepis  (from  Lebedev,  1983);  D,  I'hursius  (from  Vorob- 
jeva,  1977):  K,  Gogonasus,  gen.  nov.;  V , Rhizodopsis  (from  Jar\’ik,  1966). 
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The  lateral  faces  of  the  cthmosphenoid  show  the  normal  osteichthyan  arrange- 
ment of  foramina  for  the  optic  (11)  and  oculomotor  (111)  nerves,  which  exit  the 
braincase  just  dorsal  of  the  Inisiptcrygoid  process.  Although  the  foramen  for  the 
trochlear  nerve  (IV)  cannot  be  seen  as  it  is  covered  by  glue  its  position  can  be 
estimated  as  dorsal  to  the  oj)lic  nerve  foramen,  'i'he  pituitary  vein  foramen  lies 
in  the  pit  for  the  insertion  of  the  posterior  eye  muscles,  medial  to  the  l)asiptery- 
goid  process.  Toramina  for  the  ophthalmica  magna  and  internal  carotid  arteries 
are  situated  just  posterovcntral  to  the  optic  nerve  hjramcn  as  m Kuslhcn()[)tcr()n 
(Jarvik,  1954).  Of  note  is  the  strongly  developed  l)asiptcrygoid  process  which  has 
an  almost  U-shaped  profile  with  the  anterior,  dorsally  facing  clivision  extending 
forward  into  a narrow  shelf  running  along  the  dorsal  edge  ol  the  parasphenoid. 

1 he  basipterygoid  process  is  not  comparably  dexeloped  in  husthcnoptcron, 
Osteolcijis  or  Rhizodoljsis  (f  igure  7)  where  it  is  more  e\cnly  curved,  almost  an 
L-shaped  platform  (Jarvik  1954,  19G6;  Ihomson  19G5).  Similar  develo})ment 
of  a strcnrgly  cur\cd  basipterygoid  process  is  seen  otherwise  only  in  Mc^isiolcRis 
and  to  a lesser  extent  I'liiirsius  (Figure  7;  X'orobjeva,  1977).  4 he  supra])terygoid 
process  is  weakh'  developed  in  (R)gonasiis  as  a small  bumj)  near  the  pcjsterodorsal 
corner  of  the  ethmosphenoid  (Figures  2-A,  3-A).  It  is  co\ered  by  i)eriosteal 
bone,  unlike  the  l)asi[)terygoid  process  which  has  a rough  area  lor  attachment 
of  a cartilage  cap.  Among  other  osteolepidids  the  suprapterygoid  process  is  absent 
in  Clir\solc/us  (Fedede\,  1983)  and  appears  absent  in  Thursius  estomeus  (\’orob- 
jeva,  1977;  Figure  25),  but  is  developed  in  Mc^istolcRis.  4’he  suprapterygoid 
process  in  Cd}gonasus  (lifters  markedly  irom  that  in  husthcnoptcron,  where  it  is 
well  developed  and  lacking  periosteal  bone,  indicating  a ligamentcms  connectiem 
with  the  ascending  process  of  the  palato(|uadrate. 

The  autopalatine  connective  area  on  Goj^onasus  is  well  developed,  t here  is 
a strong  crista  suspendens  (so.cr)  present  which  curves  anlerovenirally  to  meet 
the  autopalatinc  attachment  area.  In  the  anterior  expanded  region  (jf  the  auto- 
palatine fossa,  ventral  to  the  crista  susi>endens,  is  a small  i)rocess  on  the  Iclt  side 
of  the  specimen  (figure  5,  pr?),  [possibly  lor  Iigament(^us  attachment  to  the 
palatoquadrate.  4 he  muscle  attachment  area  for  the  suj^erior  (ddiciuus  (a. sob) 
is  weakly  defined  as  a sliallow  (woid  depression  on  the  dorsal  side  ol  the  post- 
natal wall  near  the  profundus  ner\e  foramen  (pro,  figure  5)  as  in  Latiincria 
(Millot,  Anthony  and  Robineau,  1978,  figure  27).  I he  interior  obliciuus  must 
have  inserted  just  ventral  to  this  area  (a.ioi),  Figure  5),  altlumgh  its  attachment 
surface  is  not  u'cll  defined.  It  is  probable  that  all  the  p(.>sterior  eye  muscles  inserted 
in  the  pits  medial  to  the  basipterygoid  process  (Figure  3-b).  Dorsal  to  the  optic 
ncr\'c  foramen  there  is  a well  developed  dorsal  depressiem  l<jr  insertion  ol  muscles 
between  the  neurocranium  and  dermal  sktill  rool  (d.le\’),  presumaldy  lor  the 
levator  arcus  palatini  as  in  Latimcria.  Some  aspects  <d'  the  soft  anatenny  ol  the 
snout  of  Gogonasus  are  rcst<mc(l  in  Figure  3-B,  by  comparison  with  Laiimcra 
(Millot,  Anthony  and  Robineau  1978)  and  Kiisthcnopteron  (Jarvik,  1980).  Fhe 
processus  connectens  (pr.con)  at  the  rear  of  the  cthmosi)henoid  projects  strongly 
as  m Megistolcpis  and  I'hursius, 
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Radiooraj^hs  ot  the  specimen  (Figure  6)  show  that  the  tracts  lor  the  olfactory 
ncr\^cs  meet  halfway  along  the  length  ol  the  specimen,  immediately  anterior  to 
the  optic  nerve  loramcn.  The  ventral  course  of  the  fossa  hypophyseos  and  the 
dorsal  extension  of  the  pineal  tube  is  developed  almost  exactly  as  in  Eusthenop- 
teron,  and  require  no  further  comment. 

Discussion  of  the  endocranial  suture  of  Gogonasus 

The  dhision  ol  the  ethmosphenoid  into  separate  ethmoid  and  sphenoid  di- 
visions has  not  previously  been  reported  in  osteolepiform  fishes.  Placoderms 
are  the  only  group  ol  early  gnathostomes  which  show  the  nasal  capsules  ossified 
inside  a separate  anterior  division  of  the  braincasc,  the  rhinocapsular  (Stensib 
1963).  Although  this  separation  of  the  rhinocapsular  from  the  postethmoid 
is  most  distinct  in  early  euarthrodiixs  (actinolepidoids,  some  phylctaenaspidoids; 
Denison,  1978),  some  pedacacanthaspidoids  (e.g.  Roinimdina,  0rvig,  1975)  and 
ptyctodontids  (Miles  and  Young,  1977),  it  is  not  seen  in  petalichthyids  or  anti- 
archs.  Within  the  various  osteichthyan  groups  the  braincasc  may  be  divided 
principally  into  occipital,  otico-occipital  and  ethmosphenoid  divisions.  In  acti- 
nopterygians  all  three  divisions  may  be  present  with  fissures  filled  by  cartilage 
in  lile  (Gardiner  1973,  1984).  In  osteolepiforms,  rhizodontiforms  (sensu  Andrews, 
1973),  porolepiforms  and  actinistians  there  are  usually  only  two  portions  of  the 
braincasc:  ethmosphenoid  and  otico-occipital.  The  condition  seen  in  Gogonasus 
can  thcrclore  be  interpreted  as  either  a gnathostome  symplesiomorphy  shared 
with  placoderms  which  has  been  lost  in  early  actinopterygians,  or  as  a juvenile 
feature  of  the  ethmosphenoid  in  osteolepiforms,  or  as  an  autapomorphy  of  the 
genus. 

Little  is  known  of  the  ontogenetic  development  of  osteolepiforms,  although 
recently  Schultze  (1984)  provided  data  on  the  growth  of  the  dermal  skeleton  of 
the  head  of  Eusthenopteron.  Schaeffer  (1968)  suggested  that  the  rhipidistian 
braincasc  ossified  from  the  trabecular  and  parachordal  embryonic  components. 
Gogonasus  represents  a condition  which  is  probably  immature,  because  sutures 
between  neurocranial  components  of  most  vertebrates  arc  often  fused  or  lost  in 
maturity  (l)c  Beer  1937).  The  occurrancc  in  Gogonasus  of  a suture  dividing 
ethmoid  and  sphenoid  portions  of  the  braincasc  would  not  seem  likely  to  be  an 
adult  autapomorphy  in  view  of  the  conservatism  shown  by  the  patterns  of  osteo- 
lepiform ncurocrania  (Figure  7),  or  even  those  of  other  primitive  osteichthyans, 
although  certain  specialised  actinistians  may  retain  sutures  between  growth 
centres  of  the  neurocranium  throughout  life  (Laugia;  Forcy,  1981,  page  208). 
The  intracranial  joint  might  have  been  secondarily  lost,  or  was  not  developed 
in  the  first  case,  in  the  osteolepiform-like  Youngolcpis,  from  the  Early  Devonian 
of  China  (Chang  Mee-man  1982).  However,  as  there  is  no  known  record  of  sub- 
division of  the  ethmosphenoid  into  separate  ossifications  in  other  osteolepiforms, 
porolepiforms  or  actinistians  the  condition  in  Gogonasus  is  most  easily  explained 
as  an  immature  condition.  The  significance  of  this  persisting  suture  between 
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growth  centres  may  be  more  fully  understood  when  more  is  known  of  the  brain- 
case  in  primitive  osteolepiforms,  onychodontids  and  actinopterygians. 


Relationships  of  Gogonasus 

Before  discussing  the  phylogenetic  position  of  the  new  form  it  is  necessary  to 
discuss  the  relationships  of  the  major  groups  within  the  Osteolepididae.  Vorob- 
jeva  (1977)  recognised  seven  subfamilies  within  the  Osteolepididae:  Osteolepi- 
dinae,  Gyroptychinac,  Megistolepidinae,  Glyptopominae,  Vilulichthyinae,  Mega- 
lichthyinac  and  Thysanolepidinae.  The  supposed  relationships  of  these  groups 
are  translated  into  a cladogram  by  me  in  Figure  8-A,  but  synapomorphies  uniting 
these  groups  are  not  known.  Broadly  Vorobjeva  unites  osteolepidinids,  gyrop- 
tychinids  and  megistolepidinids  as  a plesiomorphic  group  relative  to  the  rest,  in 
which  glyptopominids  are  the  plesiomorphic  sister  group  to  the  three  higher 
subfamilies.  The  relationships  of  the  monotypic  taxa  Thysanolepidinae  or  Vilu- 
lichthyinae are  not  considered  here  as  they  arc  too  poorly  known.  Characters 
defining  the  Osteolepididae  (e.g.  cosminc  present,  pineal  foramen  present,  extra- 
temporal bone  in  the  skull  roof,  generally  long  parietal  shield)  are  not  unique  to 
the  group,  and  there  does  not  appear  to  be  any  one  synapomorphy  defining 
the  family.  Specialised  characters  arc  found  only  within  higher  osteolcpidids,  and 
therefore  I conclude  that  the  family,  as  currently  defined,  ccmld  be  paraphyletic. 
Because  osteolcpidids  possess  characters  used  by  Long  (1985a)  to  demonstrate 
monophyly  of  the  Osteolepiformes  they  must  be  retained  within  that  order. 
The  Osteolepididae  is,  however,  here  regarded  as  the  plesiomorphic  sister  group 
to  higher  Osteolepiformes  (eusthenopterids,  rhizodopsidids,  panderichthyids). 
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Negalichthyinae 

Vilulichthyinae 

•Thysanolepidinae 

Glyptopominae 

Megistolepidinae 

Gyroptychinidae 

OSTEOLEPIDINAE 
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Higher  Osteolepiformes 


Megalichthyinae 
"Osteolepididae^  excluding 

MEGALICHTHYINIDS" 


""  DENOTES  recognizable 
SYNAPOMORPHIES 


Figure  8 A,  Vorobjeva’s  scheme  of  osteolepidid  relationships  converted  into  a cladogram 
(after  Vorobjeva  1977,  fig.  27).  B,  scheme  proposed  herein  whereby  Osteolcpidids 
exclusive  of  megalichthyinids  are  shown  to  be  paraphyletic.  Synapomorphies 
discussed  in  text. 


Within  the  Osteolepididae  there  are  few  taxa  which  vary  enough  from  the 
generalised  forms  like  Osteolepis  or  Thursius  to  warrant  the  erection  of  sub- 
families. Advanced  forms  like  Megalichthys  and  Ectosteorhachis  are  perhaps 
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the  only  exception  to  this  as  they  arc  characterised  by  at  least  two  synapo- 
morphics:  the  development  ol  the  external  nares  as  slit-like  openings,  partially 
enclosed  by  a small  posterior  tcctal  bone;  and  the  presence  of  an  interpremaxillary 
process  with  teeth  on  the  premaxillac  (Schultzc  1974).  Further  specialisations 
of  this  group  could  be  in  the  structure  of  the  cosmine  (Thomson  1975),  the 
extremely  deep  maxilla  (Jarvik  1966),  and  possibly  the  complex  dermal  articu- 
lation between  the  parietal  and  Irontal  shields,  and  the  extensive  branch  of  the 
main  lateral-line  canal  into  the  parictals  (Bjerring  1972).  Of  the  remaining  Osteo- 
lepididae  gyroptychinids  (Gyroptychius  spp.  only,  Vorobjeva,  19  77,  page  138) 
arc  distinguished  Irom  other  genera  by  having  a rounded  snout  with  external 
nares  not  \'isible  Irom  dorsal  view,  and  glyptopominids  ( Glyptopomus  spp., 
Latvius  spp.,  Megapoinits  spp.,  \ oiv)bjeva,  1977,  page  147)  presumably  by  their 
small  orbits,  deep  cranial  h)rm,  and  numerous  latcroscnsory  pores.  The  characters 
defining  these  two  grcnips  are  of  dubious  phylogenetic  value.  Fhc  nares  (^f  gyrop- 
tychinids arc  only  margin^dly  more  ventral  than  those  of  other  osteolcpidids, 
and  in  their  gross  anatomv  resemble  the  nares  of  any  other  ostcolepiform  (Jarvik 
1942,  1966).  Small  orbits  t)ccur  repeatedly  within  osteolepiforms  at  \'arious 
levels  of  organisation  (Glyptopomiis:  Eiisthenodon:  1950;  1952)  and  the 

shape  ol  the  head  is  also  \ariablc  from  one  grouj:)  to  another  (deep  in  Eusthenop- 
teron,  relatively  broad  in  Eusthenodon).  'The  arrangement  of  the  latcroscnsory 
pores  in  certain  osteolcpidids  may  be  a synapomorjdry  once  more  is  known  of 
their  structure  within  the  whole  group.  1 suggest  that  because  of  the  lack  of 
recogmisablc  syna])om(n'phics  most  of  the  Ostcolcpididae  as  previously  defined, 
should  be  regarded  as  a plesiomorphic  sister  group  to  the  recognisable  mono- 
phylctic  group  such  as  the  mcgalichthyids  (Figure  8-B). 

Little  can  be  said  of  the  phylogenetic  position  of  Gogonasus.  The  simple 
external  nostrils,  simple  prcmaxillae  and  absence  of  apical  fossae  on  the  palatal 
lamina  exclude  Gogonasus  from  close  relationship  to  advanced  osteolepiforms 
such  as  mcgalichthyids.  I he  well  developed  basipterygoid  processes  and  deep 
shape  of  the  neurocranium  most  closely  approach  the  condition  in  Thursius 
estonicus  and  Megisiolepis,  although  the  latter  genus  is  distinctly  specialised  in 
the  profile  of  the  snout  and  paired  apical  fossae.  In  the  absence  of  other  in- 
formation Gogonasus  cannot  be  placed  as  a sister  taxon  to  any  other  ostco- 
lepidid,  but  I suggest  that  it  be  regarded  as  a plesiomorphic  taxon  at  an  equhailent 
grade  of  organisation  as  Thursius.  As  the  relationships  of  Gyroptychius,  Thursius, 
Osteolepis,  and  Eatvius  are  not  clear  the  higher  osteolcpidids  which  do  show 
distinct  specialisations  must  remain  as  the  sister  group  to  a plesiomorphic  group 
containing  all  these  taxa  of  uncertain  affinity.  Gogonasus  should  be  regarded  as 
within  this  group. 
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Gastrointestinal  nematodes  of  the  Perentie,  Varanus  giganteus  (Grey) 
in  Western  Australia,  with  Description  of  a New  Species  of 
Ahbreviata  Travassos  (Nematoda:  Physalopteridae) 

H.I.  Jones* 


Abstract 

Seven  species  of  nematode,  all  in  the  family  Physalopteridae,  were  recovered 
from  the  gastrointestinal  tract  of  13  specimens  of  Varanus  gigayiteus.  Abbreviata 
perenticola  sp.  nov.  was  the  dominant  species,  and  is  distinguished  from  A.  has- 
taspicula,  to  which  it  is  similar,  principally  by  the  character  of  the  right  copu- 
latory  spicule.  A.  aniarctica,  A.  hastaspicula,  A.  kumarinae,  A.  levicauda,  A.  tumP 
docapitis  and  Skrjabinoptera  sp.  were  recovered  in  low  numbers  (one  to  five)  from 
between  one  and  three  hosts. 


Introduction 

Physalopteran  nematodes  in  the  genus  Abbreviata  Travassos  arc  the  predomi- 
nant gastric  worms  in  the  larger  varanid  lizards  in  Australia,  frequently 
occurring  at  high  prevalence  and  intensity  (Jones  1983a,  b).  Apart  from  a 
record  of  A.  confiisa  from  llermannsburg  in  central  Australia  (Johnston  and 
Mawson  1947),  there  have  been  no  studies  on  the  gastrointestinal  parasites 
of  the  Perentie,  Varanus  giganteus,  Australia's  largest  varanid.  This  lizard 
has  an  extensive  range  in  arid  areas  of  the  continent,  where  it  inhabits 
rocky  country  (Storr  1980).  The  present  paper  describes  a new  species  of 
Abbreviata  and  presents  data  on  the  abundance  and  distribution  of  this 
worm,  and  on  the  occurrence  of  six  other  nematode  species,  all  in  the 
family  Physalopteridae,  from  this  host  in  Western  Australia. 


Materials  and  Methods 

Worms  were  examined  from  12  V.  giganteus  preserved  in  the  Western  Aust- 
ralian Museum,  and  from  one  from  the  CSIRO  collection  in  Canberra. 
The  worms  from  10  stomachs  had  been  removed  and  were  forwarded  by 
Dr  D.  King  and  the  intestines  of  these  lizards,  and  the  full  gastrointestinal 
tract  of  another  three  lizards,  were  subsequently  examined.  All  specimens 

* Department  of  Zoology,  University  of  Western  Australia,  Nedlands,  Western  Australia 
6009. 
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had  been  fixed  in  formalin  and  were  stored  in  70%  alcohol.  They  were 
cleaned,  cleared  for  examination  in  chlorolactophenol,  and  stored  in  70% 
alcohol  with  10%  glycerine. 


Systematics 

Order  Spirurida 
Family  Physalopteridae 

Abbreviata  perenticola  sp.  nov. 

Figures  1-9 

Holotype 

Male 

WAM  115-84,  from  Varanus  giganteus  R 81668,  collected  on  west  face  of  Kennedy  Range, 
24  31  S,  114°58T,  Western  Australia,  7.11.1982. 

Allotype 

Female 

WAM  1 16-84,  same  data  as  holotype. 

Paratypes 

WAM  1 1 7-84,  127  adult  worms  and  28  immature  worms,  same  data  as  holotype.  In  addition, 
adult  worms  collected  from  another  10  hosts  are  assigned  to  this  species,  djidldccvdl  Abbreviata 
from  the  two  remaining  hosts  (WAM  118-84-128-84). 

Diagnosis 

Large  worms  with  characters  of  the  genus.  Denticles  absent  from  dorsal  and 
ventral  oral  opening.  Male  copulatory  bursa  closely  set  with  tubercles  extending 
to  level  of  posteriormost  caudal  papillae.  Right  spicule  large,  broad  at  base, 
heavily  sclerotised,  curved  ventrally  at  Va— Vs  length,  terminating  in  a broad 
alate  tip  without  terminal  enlargement.  Left  spicule  thin,  1.3-1. 5 times  length 
of  right,  terminating  in  a fine  point.  Eggs  subspherical,  thin-walled,  not  usually 
fully  embryonated.  The  character  of  the  right  spicule  distinguishes  this  species 
from  A.  hastaspicula. 

Description  (Table  1) 

Relatively  large,  white  cylindrical  worms  with  fine  transverse  cuticular  stri- 
ations.  Two  pseudolabia,  each  bearing  a large  apical  triangular  externo-lateral 
tooth  and  a smaller  doubled  interno-lateral  tooth,  appearing  single  in  some  worms. 
Bifid  submedian  tooth  present  on  eminence  on  dorsal  and  ventral  border  of  each 
pseudolabium.  No  denticles  present  at  dorsal  and  ventral  margins  of  oral  opening 
or  on  inner  surface  of  pseudolabia.  Cervical  collar  present.  Two  sessile  papillae 
and  amphid  present  on  external  surface  of  each  pseudolabium.  Muscular  oeso- 
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Figures  1-9  (1)  Anterior  end,  lateral  view,  female  paratype.  (2)  Anterior  end,  en  face,  female 
paratype.  (3)  Tail,  ventral  view,  male  paratype.  (4)  Left  copulatory  spicule,  lateral 
view,  male  paratype.  (5)  Right  copulatory  spicule,  lateral  view,  male  paratype. 
(6)  Tip  of  right  spicule,  lateral  view,  male  paratype.  (7)  Vulva,  lateral  view,  female 
paratype,  (8)  Tail,  lateral  view,  female  paratype.  (9)  Egg  from  female  paratype. 
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Table  1 Measurements  (mm)  oi  Abbreviata  perenticola  sp.  nov. 
(Mean  values  of  paratypes  in  parentheses) 


Male 

holotype 

Male  paratypes 
(N:8) 

female 

allotype 

Female  paratypes 
(Nill) 

Length 

17.26 

16.0-22.0 

(17.9) 

31.0 

26.0-31.0 

(29.2) 

Maximum  width 

0.52 

0.38-0.62 

(0.47) 

0.56 

0.60-0.76 

(0.70) 

Muscular  oesophagus 
Length 

0.39 

0.26-0.40 

(0.36) 

0.32 

0.32-0.44 

(0.40) 

Width 

0.14 

0.10-0.16 

(0.12) 

0.15 

0.14-0.21 

(0.17) 

Glandular  oesophagus 
Length 

2.90 

2.56-3.26 

(2.91) 

3.30 

3.30-4.10 

(3.62) 

Width 

0.28 

0.19-0.27 

(0.22) 

0.28 

0.24-0.34 

(0.31) 

Ner\'e  ring* 

0.34 

0.32-0.38 

(0.35) 

0.31 

0.33-0.45 

(0.38) 

Cervical  papillae* 

0.56 

0.39-0.62 

(0.53) 

0.48 

0.40-0.66 

(0.53) 

Excretory  pore* 

0.66 

0.48-0.78 

(0.67) 

0.58 

0.44-0.80 

(0.64) 

Left  spicule  (/Jm) 

760 

640-800 

(740) 

- 

- 

Right  spicule  (pn\) 

480 

480-560 

(520) 

- 

- 

Tail 

0.76 

0.74-0.88 

(0.81) 

0.38 

0.24-0.38 

(0.31) 

X'ulva** 

- 

- 

0.50 

0.80-4.00 

(1.72) 

Eggs  inm) 

- 

- 

36x32 

36x32-40x36  (37x33) 

*Distance  from  anterior  end 
** Distance  posterior  to  oesophago-intestinal  junction 


phagus  widest  anteriorly,  surrounded  in  posterior  half  by  nerve  ring.  Glandular 
oesophagus  wider  than  muscular  portion,  of  almost  uniform  width.  Cervical 
papillae  smtdl  and  pointed,  usiudly  just  posterior  to  level  of  origin  of  glandular 
oesophagus.  Excretory  pore  a short  distance  posterior  to  cervical  papillae. 

Male 

Caudal  alac  extensive,  meeting  ventrally  and  extending  beyond  tip  of  tail, 
with  four  ])airs  of  pedunculate  pcricloacal  papillae.  Seven  sessile  pericloacal 
papillae:  three  immediately  anterior  to  cloaca,  arranged  transversely,  and  two 
pairs  immediately  ])ostcloacal.  Three  pairs  of  short  pedunculate  caudal  papillae, 
of  which  central  pair  are  close  to  anterior  pair.  Bursa  thick,  deep  anteriorly-,  so 
that  edges  fold  in  when  tail  is  extended.  Tubercles  closely-set,  arranged  in  rows 
which  converge  on  the  cloaca  from  anterior,  and  run  in  20-25  parallel  rows  with 
little  diminution  in  si/e  or  density'  from  posterior  to  the  cloaca  to  the  level  of  the 
posteriormost  caudal  papillae.  Tubercles  absent  in  zone  around  the  cloaca,  de- 
marcated by  pcricloacal  papillae,  but  present  within  terminal  cloacal  canal. 
Phasmids  not  visible.  Right  copulatory  spicule  thick  and  wcll-sclerotised,  shaft 
straight  with  little  decrease  in  width  for  about  two-thirds  its  length,  then  curving 
ventrally  and  terminating  in  a broadly  alate  tip.  Left  spicule  thinner,  sinuous. 
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approximately  1.3-1. 5 times  length  of  right,  terminating  in  fine  point,  never 
obsewed  extruding  through  the  cloacal  aperture. 

Female 

I’ail  short  and  stumpy.  Vulva  situated  a variable  distance  posterior  to  oeso- 
phago-intestinLil  junction.  Oviduct  long,  running  posteriorly  to  large  reservoir, 
thence  dividing  dichotonunisly  to  give  four  uteri,  rarely  extending  anteriorly 
to  level  of  vulva.  V^ulva  on  a slight  prominence,  with  thin-walled  tubular  ex- 
tension, directed  posteriorly  or  at  right  angles  to  body  wall.  In  some,  usually 
larger,  individuals  this  extension  appeared  to  have  shrivelled  back  to  a thickened 
ring  on  the  body  wall,  kggs  thin-walled,  subspherical,  rarely  fully  embryonated. 

Distribution,  Prevalence  and  Intensity  of  Infection  (Figure  10;  t able  2) 

All  hosts  examined  except  the  two  smallest  contained  'dd\A\  Abbreviata  perenti- 
cola.  The  two  smallest  hosts  contained  larvae  only,  which  cannot  be  distinguished 
from  other  Ahbreviata  spp.,  but  which  are  assumed  to  be  A.  perenticola.  Few 
adults  were  recovered  from  hosts  with  a snout-vent  length  of  <300  mm;  in  hosts 
with  a snout-vent  length  of  >300  mm,  adult  numl)ers  ranged  from  66-926,  and 
larval  numbers  from  18  to  664.  The  only  exception  was  the  largest  host,  which 
was  in  poor  condition  when  collected  (J.  W'ombcy,  pers.  comm.),  and  which 
contained  a single  adult  worm.  Highest  intensity  of  infection  occurred  near  the 
coast  (Exmoulh  and  Barrow  Island),  where  F.  giganteus  are  relatively  numerous 
(D.  King,  pers.  comm.). 


Other  Nematode  Species  Recovered 

4'he  following  species  were  also  recovered;  H.  antarctica  (von  Linstow,  1899), 
one  male  134-84  ex.  R 28005;  A,  hastaspicula  Jones,  19  79,  three  males  133- 
84  ex.  R 87388;  A.  kumarinae  Jones,  1978,  one  male  135-84  ex.  R 28005;/!. 
levicauda  Jones,  1983,  two  females  130-84  ex.  R 28005,  one  male  and  four 
females  131-84  ex.  R 84044,  two  females  132-84  ex.  R 87388;H.  tian id o capitis 
Jones,  1983,  one  female  129-84  ex.  R 13454;  Skrjabmopiera  sp.  Schulz,  1927, 
three  + larvae  136-84  ex.  R 84044.  A.  hastaspicula  femdes  cannot  be  differenti- 
ated from  the  females  of /I.  perenticola. 

Discussion 


Taxonomy 

Abbreviata  perenticola  differs  from  other  members  of  this  genus  described 
from  Australian  reptiles.  It  is  most  similar  to  A,  hastaspicula  ]ono%,  1979,  from 
which  it  differs  principally  in  the  character  of  the  copulatory  spicules.  The  right 
spicule  in  A.  hastaspicula  is  similar  to  that  in  the  present  species,  but  terminates 
in  a pointed  enlargement,  anterior  to  which  the  shaft  narrows  to  a greater  extent 
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Figure  10  Distribution  of  Abbreviate  pereiiticola  sp.  nov.  infections  in  Varanus  giganteus  in 
Western  Australia.  • adult  worms;  ^ lai'val  worms  only.  Interrupted  line  indicates 
limits  of  host’s  range  in  Western  Australia  (after  Storr  et  al.,  1983). 
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than  is  the  case  in  .1.  peTe7iticola.  Furthermore,  the  left  spicule  in  .4.  hastaspicula 
is  more  weakly  sclerotised  and  is  shorter  than  in  .1,  perenticola,  being  little  longer 
than  the  right;  in  specimens  where  the  tip  of  the  right  spicule  is  just  within  the 
cloacal  aperture  and  not  visible,  the  only  certain  means  of  distinguishing  these 
tw  o species  is  by  the  length  of  the  left  spicule.  The  area  free  of  tubercles  around 
the  cloaca  also  occurs  in  A.  hastaspicula  from  V.  gouldii.  The  appearance  of  the 
vulva  and  the  si/e  and  thickness  of  the  eggs  do  not  permit  differentiation  from 
female  .1.  hastaspicula,  although  the  undeveloped  nature  of  the  eggs  in  the  reser- 
voir and  oviduct  is  noteworthy.  Jn  some  hosts  .1.  perenticola  females  grow  to  a 
larger  size  (more  than  40  mm)  than  has  been  recorded  in  .1.  hastaspicula  (maxi- 
mum length  32  mm;  [ones  1983a).  The  similarity  in  morphology  between  these 
two  species  ol  Ahhreviata  is  of  interest  in  view  of  the  close  karyotypic  relation- 
ship between  F.  gouldii  (in  which  A.  hastaspicula  is  prevalent)  and  F.  giganteus 
(King  and  King  1975).  'Ihe  size  and  form  of  the  copulatory  spicules,  tubular 
vulvcd  extension  and  ihin-shelled  subspherical  eggs  distinguish  A.  perenticola 
from  the  other  species  oiAbbreviata  recovered.  In  addition,  ^1.  possesses 

denticles  at  the  dorsal  and  ventral  oral  margins  (Irwin-Smith  1922),  ^4.  timiido- 
capitis  has  the  anterior  end  of  the  oesophagus  enlarged,  and  a more  anteriorly- 
placed  vulva,  and  in  A.  levicauda  the  ventral  medid  surface  of  the  male  tail  is 
free  of  tubercles  (Jones  1983a). 

Biology 

F.  giganteus  grow  to  a moderate  size  before  infection  with  A.  perenticola 
becomes  patent;  on  present  knowledge  A,  perenticola  is  confined  to  this  host, 
and  the  low  intensity  of  infection  in  smaller  hosts  probably  reflects  the  low 
density  of  this  reptile  over  most  of  its  range  (R.  Johnstone,  pers.  comm.);  there 
is  thus  a lower  reservoir  from  which  infection  can  be  acquired. 

The  Fcrentic  feeds  principally  on  vertebrate  species  (D.  King,  pers.  comm.), 
and  in  this  respect  differs  from  the  F.  gouldii  complex  lizards,  in  which  arthropods 
comprised  40.5%  and  33%  of  the  volume  of  the  stomach  contents  (Pianka  1970; 
King  and  Green  1979).  Arthropods  are  the  probable  intermediate  hosts  of  A, 
perenticola,  and  arthropod  intermediate  hosts  may  be  ingested  by  the  vertebrate 
prey  of  the  Perentie,  and  act  as  paratenic  hosts  for  the  paiasite.  Physalopteran 
larvae  arc  commonly  found  encysted  within  the  stomach  wAl  or  beneath  the 
peritoneum  of  many  species  of  snakes  (Jones  1978)  and  smaller  lizards  (Jones, 
unpublished);  these  larvae  cannot  be  identified  to  species,  but  if  they  include 
A.  perenticola,  this  would  certainly  influence  the  rate  of  acquisition  and  in- 
tensity of  infection  in  the  definitive  host. 
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Range  Extensions  and  the  Breeding  Seasoijs^^ 
of  Seabirds  in  South-western  Australi^"^ 


Southward  expansion  of  the  ranges  of  some  tropical  seabirds,  and  the  “double” 
nesting  seasons  of  many  seal)irds  on  the  mid-western  and  south-western  roasts  of 
Australia  are  re-examined  in  the  light  of  recent  studies  ol  reptoduc  live  [KTiodicity  in 
the  Caested  Tern  Sterna  bergii  and  the  Silver  Gull  l^riis  noi>aehollandiae  and 
observations  on  other  seabirds  in  soulh-westein  Australia.  It  is  suggested  that  these 
range  extensions  and  “double”  nesting  phenomena  are  influenced  by  a common 
environmental  change,  [)robably  a seasonal  influx  of  ttopical  water  (the  Leeuwin 
( urrent). 


I here  is  evidenc  e that  the  biogeograph icorigin  of  spt'c  iesdeic-rmines  their  responses 
toenvironmetitai  c hange.  I'hus  spec  iesof  tropic  al  origin  have  extended  tlteir  l)!eeding 
ranges  southwards.  Autumn-nesting  tropical  f)opulations  of  species  seconclarilv 
adapted  to  the  sub-tropics  have  also  colonised  the  south-west,  and  in  some  loc  ations 
nest  in  syrnpatry  with  spring-nesting  populations  already  piesent.  Spec  ies  from  high 
latitudes  and  of  southern,  cool-water origins  have  extended  their  breeding  period  into 
the  autumn  and  increased  their  number  of  bret'ding  attempts  within  a season. 


Introduction 

On  the  western  coast  of  Australia,  south  of  tlie  Ahrofhos  Islands  (Figure  I ),  three  seabird 
species  have  been  recordc'd  as  extending  tlieir  breeding  ranges  southwards  during  this 
century  — the  Red-tailed  Tropic-bird  Phaethon  rnbricanda,  the  Bridled  Tern  Sterna 
anaethetus and  the  RoscRieTern  Sterna  dougallii  (S^rvmiy  et  al.  1971,  Dunlop  1979).  On 
the  same  coastline  .several  seabirds  have  been  shown  to  have  double  nesting  seasons  or 
protrac  ted  laying  periods  lasting  more  than  six  montlis.  These  are  the  Tittle  Penguin 
Eudyptula  minor  (Dunlop  and  Storr  1981),  the  Pied  Cormorant  Phalacrocorax  varius 
(Serventy  et  al,  1971),  the  Silver  Gull  Larus  nomehollandiae  (Nicholls  1974,  VVooller  and 
Dunlop  1979).  the  (Tested  Tern  Sterna  hergii  (Duidop  1985)  and  the  Roseate  I’ern 
(Serventy  et  al.  1971).  In  northern  Australia  most  seabirds  nest  in  the  austral  autumn, 
between  March  and  June,  whereas  in  south-eastern  and  southern  Australia  most  laying 
takes  plac  e in  spring  or  early  summer,  lrc:>m  August  to  December  (Serventy  et  al.,  1971 ). 
However,  in  all  the  species  from  south-western  Australia  with  protracted  laying,  autumn 
is  an  important  nesting  period. 
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In  this  paper  we  suggest  that  both  range  extensions  and  anomalous  breeding  seasons 
stem  from  common  ultimate  factors  such  as  oceanographic  phenomena  and  climatic 
changes,  and  that  differences  in  the  responses  of  seabird  species  to  these  factors  appear  to 
reflect  their  biogeographic  origin. 


The  Seabird  Fauna 

rhe  seabird  species  involved  can  be  divided  into  four  groups  on  the  basis  of  their 

apparent  origins: 

1.  Phaethon  rubricauda  and  Sterna  anaethetus  both  have  tropical  distributions.  The 
proximal  populations  of  Sterna  dougallii  also  occupy  tropical  seas  but  the  species 
probably  originated  at  higher  latitudes  in  the  North  Atlantic  (Serventy  1956). 

2.  Sterna  bergii  and  Phalacrocorax  varius  are  of  tropical  origin  (Serventy  1956, 
Serventy  et  al.  1971)  but  have  become  secondarily  adapted  to  cooler,  subtropical 
waters. 

3.  Larus  novaehollandiae  is  also  secondarily  adapted  to  the  subtropics.  Serventy  et  al. 
( 1971 ) suggested  that  it  was  originally  of  tropical  origin  but,  in  a recent  revision  of 
Silver  Gtills,  Johnstone  (1982)  traced  L.  novaehollandiae  to  L.  hartlaubii  and  L. 
cirrocephalus  of  southern  Africa,  intimately  the  lineage  is  probably  connected  to 
the  Larus  ridibundus  group  of  northern  higher  latitudes. 

4.  Eudyptula  minor  belongs  to  the  southern  cool  water  avifauna  (Serventy  et  al.  1971 ). 


Seabirds  of  Tropical  Origin 

I'he  three  tropical  species  in  group  1 are  the  only  ones  to  show  any  change  in  their 
distributions.  Both  Phaethon  and  Sterna  anaethetus  are  restricted  spring/summer 
breeders  in  the  region  and  are  migratory,  being  absent  from  their  breeding  grounds  in 
autumn  and  winter  (Serventy  et  al.  1971). 

Colonies  of  Sterna  dougallii  have  been  reported  breeding  in  both  autumn  and  spring  at 
the  Abrolhos  Islands  (Serventy  et  al.  1971),  North  Fisherman  Island  (Johnstone  1978a), 
and  in  autumn  at  Green  Islands,  Whittell  Island  and  the  Cervantes  Islands  (Ford  1965), 
and  South  Fisherman  Island  (Johnstone  1978b).  At  Lancelin  Island  the  species  breeds 
in  spring  and  is  absent  during  autumn  (Dunlop  1979).  The  peak  months  for  egg  laying  by 

S. dougallii  appear  to  be  April  and  November. 

The  most  recent  station  colonised  by  S. dougallii  was  the  Fremantle  group  of  islands. 
Between  1979  and  1983,  S. dougallii  in  nuptial  plumage  were  observed  in  small  numbers 
around  Rottnest  Island,  Carnac  Island  and  in  Shoalwater  Bay  and  Warnbro  Sound.  The 
species  was  only  observed  in  the  area  from  February  through  to  June.  On  28  April  1982  a 
colony  of  approximately  15  pairs  was  discovered  on  Second  Rock  in  Warnbro  Sound. 
Of  five  nests  examined,  one  was  empty,  three  had  2-egg  clutches  and  one  contained  a 
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freshly-hatched  chick  and  an  egg  about  to  hatch,  indicating  that  laying  started  early  in 
April  (D.  Montague,  pers.  comm.).  The  site  was  re-occupied  in  1983  and  ticsting  took 
place  over  the  same  seasonal  period. 

The  two  most  recent  and  most  southerly  colonies  formed  by  S.dougalhi,  at  Lancelin 
Island  and  on  Second  Rock,  showed  different  sea.sonal  patterns.  Laying  at  Lancelin 
OCX  tu  red  in  November  and  the  birds  were  absent  iti  autumn  and  probably  during  winter 
also.  In  the  Fremantle  area,  in  contrast,  laying  took  irlace  in  April  and  the  species  was 
absent  from  July  to  January.  Lhus  all  three  tropical  seabirds  whit  h ntiw  have  breeding 
populations  in  south-western  Australia  are  migratory.  Distintt  atttumn  aiitl  spring 
nesting  populatiotis  of  S.dougalhi  have  colonised  islands  in  the  region. 

Subtropical  Seabirds  of  Tropical  Origin 

Lite  breeding  regime  of  a sedentai  y poitulation  of  .S/crtrct  bergii  iti  the  Fremantle  area  was 
studied  between  1979aiul  1 981  ( Dutilop  198.3).  Laying  was  mat  kedly  bimodal  with  peaks 
in  autumn  and  spt  ing  involving  similar  numbers  ol  bleeding  pairs.  Individuals  showed 
essentially  t it  t annual  t yt  les  and  tendcxl  to  lay  iti  the  same  sub- season  in  sut  t essiv  t y t s. 
Fhe  population  was  therefore  eflet  tively  divided  into  two  sub-populations  nesting  in 
autumn  and  spring,  with  very  little  oveilap  of  individuals  between  the  two  temporal 
groupings. 

Interestingly,  Stoti  (1964)  in  his  paper  on  the  birds  tif  Rottnest  Island  does  not  retotcl 
laying  by  S.bergii  belore  July  and  indicates  that  there  were  smaller  numbers  ot  this 
species  in  the  iiast.  It  is  unlikely  that  the  synt  hroiious  and  noisy  colontes  of  this  tern 
would  have  been  overlooked  by  this  author  who  spent  t onsiderahle  time  observing  birds 
on  Rottnest  Island  during  the  autumn  months  of  19.38,  19.39  atid  1962  (G.M.  Storr,  pers. 
comm.).  Possibly  the  broadly  cirt  atmiial  but  seasonally  non-spet  ific  reproducttve  cycles 
ol  S.bergii  become  entrained  at  the  time  of  hatchitig,  iti  much  the  same  way  as  age- 
siiecific  plumages.  If  this  were  .so,  theti  young  from  autumn  breeding  populations  would 
be  expected  to  make  their  first  breeding  attempt  in  autumn,  and  those  from  siiring 
breeding  iiopulations  to  breed  first  in  spritig.  One  suggestion  is  that  parallel  to  the 
invasion  of  tropical  seabirds  into  south-western  Australia  there  may  have  been 
recruitment  Irom  tropic  al,  autumn  breeding  populations  of  sjiectes  already  present  in  the 
regioti.  Lhis  would  accormt  for  the  apirarent  changes  m breeding  and  numbers  of 

S bergii  in  the  Fremantle  area  in  the  last  twenty  years. 

' Phalacrocorax  varius,  like  S.bergii,  has  both  autumn  and  spring  nesttng  colonies  in 
south-wesiern  Australia  although  not  on  the  .same  islands  (Serventy  el  al.  1971).  In  the 
Fremantle  area  autumn  nesting  is  the  rule,  with  laying  recorded  from  February  to  early 
July.  Unlike  S'. ftcrgtz,  there  have  been  noreportsof  breedingat  times  other  than  autumn 
in  the  Fremantle  area. 

Subtropical  Seabirds  of  High  Latitude  Origin 

On  Carnac  Island,  in  the  Fremantle  area,  Larus  novaehollandiae  had  a breeding  sc'ason 
which  normally  extended  from  late  March  or  early  April  through  to  late  October.  There 
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Figure  1 Outline  of  the  coast  of  south-western  Australia  showing  the  positions  of  islands 
mentioned  in  the  text. 
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was  some  variability  in  the  start  of  laying  and  some  other  colonies  in  the  region  began 
laying  as  late  as  June  (Wooller  and  Dunlop  1979).  Breeding  was  protracted  with 
individual  pairs  often  producing  several  clutches  during  the  year.  Pairs  successful  early 
in  the  season  have  been  observed  to  produce  and  rear  a second  biajod  in  the  same  year 
(Nicholls  1974,  Wooller  and  Dunlop  1979).  In  L.  novaehollaridiae  the  termination  of 
breeding  activity  and  the  timing  of  basic  moult  (irom  October  to  Marc  h)  were  highly 
seasonal  (Dunlop  and  Wooller,  in  prep.). 

Seabirds  of  Southern  Origin 

The  breeding  regime  of  Eudyptula  minor  appears  very  similar  to  that  of  L.  novaehollaridiae . 
Protracted  laying  extends  from  May  to  late  November  but  with  some  clutches  as  early  as 
March.  The  first  laying  peak  appears  to  occur  in  June  (Dunlop  and  Ston  1981 ).  A second 
clutch  is  laid  by  birds  successful  early  in  the  season  (Montague  1982)  although  complete 
double-brocading  by  this  species  has  not  been  confirmed  in  south-westei n Australia. 
Although  displaced  seasonally,  the  pattern  of  reproduction  by  E. minor  in  south-eastern 
Australia  is  essentially  similar  (Reilly  and  Cullen  1981). 


Conclusions 

I his  examination  of  what  is  known  of  the  biology  of  seabirds  in  south-western  Australia 
which  have  either  shown  a significant  southward  extension  of  their  range  or  show 
anomalous  breeding  seasons,  allows  a tentative  explanation  to  be  adv'anced.  Common 
factors  underlying  changes  in  breeding  range  and  anomalous  breeding  seasons  are 
probably  related  to  the  trophic  effects  of  the  Leeuwin  Current  (Cresswell  and  Golding 
1980,  Tegeckis  and  Cresswell  1981),  a seasonal  intrusion  of  tropical  water  from 
Tiorthwestern  Australia  that  flows  southward  along  the  western  Australian  continental 
shelf. 

In  tropical  species  there  has  been  an  extension  of  breeding  ranges  southwards,  with  all 
popidations  being  strictly  migratory.  In  Sterna  dougallii  this  has  involved  a contempoi- 
aneous  expansion  of  distinct  autumn  and  spring  nesting  populations.  In  subtropical 
species  of  tropical  origin,  such  as  Sterna  bergii,  autumn  breeding  populations  from  the 
north  have  colonised  south-western  Australia  and  at  some  colonies  nest  sympatrically 
with  those  spring-nesting  populations  which  have  always  been  present.  In  both  Earns 
novae hollandiae,  adapted  to  the  subtropics  but  of  high-latitude  origin,  and  in  Eudyptula 
minor,  of  southern  cool  water  origin,  there  has  been  a similar  response.  In  both  species  in 
the  region,  laying  periods  have  become  very  protracted  and  both  seabirds  aie  potentially 
able  to  produce  two  broods  in  a year. 

Further  north  on  the  Western  Australian  coastline,  in  the  region  between  the  Lacepede 
Islands  and  Shark  Bay,  more  seabird  species  are  reported  to  have  double  nesting  seasons. 
4 his  area  may  have  been  colonised  by  autumn  nesting  tropical  populations  which  have, 
as  yet,  not  expanded  into  south-western  Australia.  Additional  range  extensions  into  the 
study  area  by  tropical  species  may  have  occurred  in  the  recent  past  prior  to  ornithological 
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records.  For  example,  the  Fairy  Tern  Sterna  nereis  in  south-western  Australia  is  strongly 
migratory  with  centres  of  population  in  north-western  Australia. 
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Further  Studies  on  the  Systematics  of  Australian 
Diplurinae  (Araneae:  Mygalomorphae:  Dipluridae):  A New 
Genus  from  South-western  Australia 

Barbara  York  Main* 

Abstract 

A new  diplurine  genus,  Yilgarnia  is  tlesd  ibed  from  southern  Western  Australia.  The 
genus  is  attributed  to  the  Anamini  and  its  affinities  with  other  /Vustralian  di[>hirine 
genera  are  disc  ussed.  khe  genus  is  widely  distributed  and  contains  several  species  but 
oidy  the  type  species  Y .currycornbcndes  is  described  here. 

Introduction 

This  paper  is  the  tenth  in  a series  on  the  systematic  s of  Australian  Diplurinae  (Main  1983, 
1985;  Main  and  (hay  1985).  Main  (1983  ) listed  publications  in  whic  h dif)lurine  taxa  were 
rev  iewed  ot  new  genera  oi  s}^e(  ies  dest  ribed.  At  that  time  10  genera  were  recognised. 
Su!)sec]uentlv  Raven  ( 198-la)  erectch  the  genus  iVamcce  In  addition  two  other  genera  have 
been  described  (Main  1985).  Raven  (1981)  in  his  earlier  review  of  the  Diplurinae 
synonymisc'd  Clhefiistonia  Ilogg  with  Anayne  Roth  wheteas  Main  (1981,  1982,  1983) 
(onsidered  the  two  as  distinct  genera.  Although  Raven  (1981b)  has  held  to  his  earlier 
synonymy  I continue  to  regard  C'Jieuistonia  as  a distinc  l genus.  I he  description  here  ot 
the  nc'w  genus  Y ilgarnia  Idl  ings  to  I I the  number  ot  diplurine  genera  currently  accepted 
!)y  me. 

Y ilgnrnia  is  widely  disiril)utecl  in  soutlua  ti  Western  Australia  from  the  Dai  ling  Sc  aip 
at  about  Bui Isbrook  east  to  F,uc  la.  In  spite  ot  this  wide  range  the  spiders  are  not  abundant 
and  have  been  collec  ted  only  ])at(  liily,  the  males  generally  in  pitfall  traps  and  the  lemalc's 
by  sc  rate  liing  amongst  stable  leaf  I illca  and  thus  exposing  the  cryiilic  burrows.  Although 
many  spec  imens  have  been  codec  ted  and  tlieie  are  sevcaal  spec  ies.  spec  imens  ot  both  sexes 

have  been  c ol  lec  tc‘d  only  trom  one  loc  aliiy,  Peak  Charles.  The  genus  and  type  spec  ies  only 
are  described  here.  I his  will  allow  at  least  generic  placement  of  specimens  colleclcxl 
during  surveys  and  ecologu  al  studies.  A complete  systematic  account  ot  ilie  genus  wall  be 
presented  later. 

Measurements  given  in  ilie  descriptions  are  in  millimetres.  I he  leg  formula  is  length  ot 
leg  length  of  c arapace:  theiibial  index  is  100  x width  of  patella  al  knee  (length  of  patella 
+ length  (A  tibia)  (Petrunkevitc  h,  1942).  Kyes:  ALE,  anterior  lateral:  yVMK.  anterior 
median;  PEE,  posterior  lateral;  PME,  posterior  median.  Spines;  v,  ventral:  d,  dorsal; 
prolateral;  r,  retrolateral.  Spinnerets:  PLS,  posterior  lateral:  PMS,  posterior  median. 

WAM,  denotes  Western  Australian  Museum.  BYM  denoies  Barbata  \oik  Main 
collection  (hou.sed  al  the  Zoology  Department,  University  of  Westcan  Australia). 


* Zoology  Department,  Lniversily  of  Western  Australia,  Nedlands,  Western  Australia,  6009. 
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Distribution  of  Australian  Diplurinae 


Of  the  14  genera,  including  the  two  described  recently  (Main  1985),  six  genera  {Teyl 
Main,  Kwonkayi  Main,  Merredinia  Main,  Troglodiplura  Main,  the  new  genus  Y ilgarnia 
and  Pseudoteyl  Main)  appear  to  be  confined  to  the  south  western  part  of  the  conti- 
nent i.e.  west  of  Eyre  Peninsula.  Furthermore  Teyl,  Merredinia  and  Pseudoteyl  have 
been  found  only  in  the  south  west  of  Western  Australia,  Kwonkan  extends  at  least  as 
far  east  as  Penong,  Yilgarnia  to  Eucla  and  Troglodiplura  is  known  only  from  caves  on 
the  Nullarbor  Plain.  Of  the  remaining  eight  genera  Chenistoyiia  'dxxd  Stanwellia 

Rainbow  and  Pulleine  occur  in  both  eastern  and  south  western  Australia.  Four  genera 
{Ixarnatns  Simon,  Kiama  Main  and  Mascord,  Natnea  Raven  and  Xaniiatus  Raven)  occur 
in  eastern  Australia  only,  and  the  other  genus  Teyloides  Main  is  probably  restricted  to  the 
Lofty  Ranges  in  South  Australia.  Only  the  three  genera  Anaine,  Chenistonia  and 
Stanwellia  have  been  found  in  Tasmania.  All  genera  are  endemic  to  Australia,  except 
Stanwellia  which  occurs  also  in  New  Zealand.  New  Zealand  species  of  Stanivellia  have 
previously  been  attributed  to  Aparua  Todd  (Todd  1945;  Forster  1968)  a genus 
synonymised  with  Stanwellia  by  Main  (1983). 

Relationships  within  Australian  Diplurinae 

Yilgarnia  is  attributed  to  the  Anamini  (as  diagnosed  by  Main  (1983))  in  which  tribe  I 
recognize  four  other  genera:  Anarne,  Chenistonia,  Kwonkan  and  tentatively  Merredinia. 
The  tribe  Feylini  is  distinguished  from  the  sister  tribe  Anamini  primarily  by  the 
tangential  origin  of  the  embolus  (which  may  be  reflexed  or  not)(i.e.  the  embolus  arises 
from  the  mid-region  of  the  bulb  and  at  right  angles  to  its  axis).  Furthermore  the  Anamini 
possess  a tibial  spur  on  the  first  leg  of  the  male  (except  in  Merredinia)  whereas  a spur  is 
present  in  only  one  genus  of  the  Teylini  (Main  1985).  The  Anamini  and  Teylini  are 
distinguished  from  other  Australian  diplurine  genera  by  the  broad  spread  of  the 
maxillary  cupsules  which,  as  noted  by  Raven  (1981),  are  confined  to  the  antero-ental 
angle  in  Ixarnatus,  Xarniatus,  Kiama,  T roglodiplura  and  (in  part)  Stanwellia. 


Systematics 

Genus  Yilgarnia  gen.  nov. 


Type  Species 

Yilgarnia  curry comboides  sp.  nov. 


Diagnosis 

Differs  from  all  other  Australian  diplurines  by  the  cluster  of  spines  on  the  ventral  face 
of  the  third  and  fourth  coxae.  Male  with  a tibial  spur  on  the  first  leg;  embolus  not 
constricted  at  base  and  arises  along  main  axis  of  bulb;  retrolateral  cluster  of  spines  on 
tibia  of  palp. 

Male  palpal  structures  closely  resemble  those  of  Kwonkan. 
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Description 

Small  to  medium  sized  spiders.  Carapace  glabrous  with  sparce  hairs  and  bristles  on 
margin.  Fovea  straight  or  procurved.  Eye  tubercle  relatively  low,  broad.  Chelicerae  with 
pronounced  rastellum  of  stout  tooth-like  spines  but  without  a process;  promargin  of  fang 
groove  with  row  of  large  teeth,  retromargin  with  a few  small  basal  teeth.  Labium  broad, 
anteriorly  indented,  without  cuspules  or  spinules.  Maxillae  with  heel  obscuring  labium 
at  sides,  numerous  cuspules  spread  over  inner  margin  and  extending  over  about  two 
thirds  of  surface.  Third  and  fourth  coxae  each  with  a retroventral  cluster  of 
distinctive,  stout,  thorn-like  spines  which  resembles  a currycomb.  These  spines  are 
not  homologous  with  the  thorns  which  occur  on  the  prolateral  faces  of  coxae  in 
some  species  of  Aname  (see  Raven  1981:  Figure  53  and  Main  1982:  29)  and 
certain  Teylini.  Distinct  scopula  on  tarsi  and  metatarsi  of  anterior  legs  (1  and  II) 
only.  Tarsi  without  spines,  Tibia  I of  male  with  pronounced  spur.  Tibia  of  male 
palp  with  retrolateral  cluster  of  spines.  Embolic  origin  broad,  on  same  axis  as 
bulb,  gradually  tapering  and  bent. 

Derivation  of  name:  The  name  refers  to  the  geological  region  of  the  Yilgarn  block 
where  the  genus  has  its  main  distribution.  The  name  Yilgarnia  is  considered  feminine. 

Distribution  and  Natural  History 

Yilgarnia  occurs  in  southern  Western  Australia  from  the  Darling  Scarp  at  about 
Bullsbrook  to  Eucla;  it  appears  to  be  absent  from  the  extreme  south  west  corner  of  the 
state  but  has  been  collected  in  the  northern  jarrah  forest  and  Stirling  Ranges.  Spiders 
have  been  collected  in  jarrah  and  wandoo  forest,  eucalypt  woodland,  mallee  and  wodjil. 
7'he  shallow  burrows  are  vertical,  silk  lined  and  generally  occur  under  leaf  litter. 


Yilgarnia  curry comboides  sp.  nov. 
Figures  1,  2;  Table  1 


Holotype,  9 

WAM  1985/449  (BYM  1956/276),  Peak  Charles,  Western  Australia,  collected  by  A.R.  Main,  17 
May  1956. 

Paralype,  d allotype 

WAM  1985/450  (BYM  1967/25),  Peak  Charles,  drowned  in  creek,  A.R.  Main,  18  October  1967. 

Description 

Female.  Colour  generally  dark  tan-brown;  abdomen  greyish  brown,  dorsally  with  pale 
mottlings  (Figure  la).  Carapace  length  6.1  mm,  width  5.0,  caput  width  3.8.  Carapace 
glabrous  with  very  thin  down  on  caput,  marginal  hairs  and  fine  bristles.  Fovea  procurved 
(Figure  la).  £);e.s(Figure  lb)on  low  tubercle,  width  of  group  1.5,  length  0.6;  anterior  row 
slightly  procurved,  posterior  row  recurved  behind,  straight  in  front.  Diameters  of  eyes: 
ALE  0.35,  AME  0.2,  PLE  0.3,  PME  0.1.  ALE  apart  0.6,  AME  apart  0.15,  ALE  and  PLE 
contiguous.  Chelicerae  with  rastellum  of  at  least  15  stout,  tooth-like  spines  on  antero- 
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Figure  2 Yilgarma  curry comboides  sp.  nov.  Allotype  (paratype)  male;  (a)  dorsal  aspect  of 
carapace  and  abdomen;  (b)  eyes;  (c)  sternal  area;  (d)  rastellum  of  left  chelicera; 
(e)  right  coxa  IV  with  cluster  of  spines;  (f)  right  palp,  retrolateral  aspect;  (g)  right 
palp,  prolateral  aspect;  (h)  left  leg  I,  tibia  and  metatarsus.  Scale  lines,  b,  e,  0.5  mm; 
a,  c,  f-h,  1 mm;  d,  not  to  scale. 
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Figure  1 Yilgarnia  curry comboides  sp.  nov.  Holotype  female;  (a)  dorsal  aspect  of  carapace 
and  abdomen;  (b)  eyes;  (c)  sternal  area;  (d)  rastellum  of  right  chelicera;  (e)  right 
coxa  IV  with  currycomb-like  spines;  (f)  spinnerets;  (g)  anterior  ventral  region  of 
abdomen  showing  genital  plate;  (h)  internal  genitalia  (spermathecae),  dorsal  view; 
(i)  spermathecae,  , tilted  down  at  rear  to  give  a more  antero-dorsal  view.  Scale 
lines,  b,  e,  h,  i,  0.5  mm;  a,  c,  f,  g,  1.0  mm;  d,  not  to  scale. 
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Table  1:  Yilgarnia  currycomboides  sp.  nov.  Leg  measurements.  Holotype  female  with  allotype 
male  measurements  in  parentheses. 


4 

1 

2 

3 

2.57(3.64) 

2.47(3.18) 

2.14(2.98) 

1.75(2.73) 

F 

P 

Ti 

M 

Ta 

Total 

Palp 

3.3(3. 3) 

2.l(1.9) 

2. 1(2.5?) 

— 

2.0(1. 2) 

9..5(8.9) 

I 

4.5(5.4) 

2.8(3.3) 

3.2(4.4) 

2.8(4.8) 

1. 8(2.8) 

15.1(20.7) 

II 

3.8(5.1) 

2.5(3.0) 

2.7(4.1) 

2.4(4.5) 

1. 7(2.7) 

13.1(19.4) 

III 

3. 0(4.5) 

2.0(2.4) 

1.5(3.0) 

2.5(5.0) 

1. 7(2.9?) 

10.7(17.8) 

IV 

4.3(6.0) 

2.4(2.8) 

4. 1(5.7) 

3.2(6.3) 

1. 7(2.9) 

15.7(23.7) 

Widtli  of  patella  I at  knee,  0.8  (1.0);  tibial  index  13.3  (12.98) 
Width  of  patella  IV  at  knee,  0.9  (1.0);  tibial  index  14.0  (1 1.76) 


apical  angle  (Figure  Id).  Prornargin  of  fang  groove  with  eight  teeth,  retromargin  with 
five  basal  teeth  extending  to  between  second  and  third  proximal  promarginal  teeth. 
Labium  broad,  anteriorly  indented,  obscured  at  sides  by  maxillary  heels;  length 
approximately  0.8;  broad  sigillum  separating  labium  from  sternum.  Maxillae  each  with 
squarish  heel,  numerous  t ust)ules  (at  least  150)  extending  from  inner  margin  including 
heel  (except  posterior  margin)  in  a triangle  over  at  least  two  thirds  of  ventral  face  (Figure 
Ic).  Steruiim  length  3.2,  width  2.9.  Covered  with  line  bristles.  Posterior  sigilla  long  and 
narrow,  away  from  margin.  Legs  with  scopula  present  on  palp  tarsus  anti  tarsi  and 
metatarsi  ot  legs  I and  II,  incomplete  on  metatarsi  I and  on  apical  half  only  of  metatarsi 
II;  a median  band  of  bristles  dividing  scopula  on  tarsi  11.  Tarsi  III  and  IV  with  dense 
brush  ol  ventral  bristles  intermixed  with  a few  scopulate  hairs  laterally,  (x)xae  III  and  IV 
each  with  a retroventral  cluster  of  thorn-like  spines  like  a currycomb  (Figures  Ic  and  e). 
Paired  tarsal  claws  with  six  to  eight  teeth  in  each  row;  inner  rows  (i.e.  retrolateral  row  of 
t)r(K  law  and  prolateral  row  of  reiroclaw)  of  legs  III  and  IV  arise  distally  to  outer  rows. 
Pa4)claw  with  five  or  six  teeth  on  promargin.  (right  appendages).  Farsi  of  all  legs 

lack  spines.  All  femurs  with  a dorsal,  median  line  of  delicate  bristles.  Palp  tarsus  with 
basal  pair  of  ventral  spines,  tibia  v 1 apical  spines  of  whic  h rv  2.  tapering  and  bristle-like, 
and  5 bristles  (left  6),  femur  pd  1 af)ical  spine.  Leg  1,  metatarsus  v 2-Irv-2,  tibia  v 5 long 
bristles,  |)d  2 tapering  spines,  patella  pd  2 (lost),  femur  d I basal  bristle,  pd  1 apical.  Leg 
II,  metatarsus  v 2-2-2,  p 1.  tibia  v 7 bristles,  pd  I (2  left),  patella  pd  3 bristles,  femur  d 1 
basal  bristle,  pd  I apical.  Leg  III,  metatarsus  v 2-2-I-2,  d I-I-2-2,  p 4,  r 1 apical,  tibia  v 
2- 1 -2  bristles,  d 2,  p 2 stout  spines,  r 1 , patella  p 3 stout  spines  and  a pd  prcjximal  cluster  of 
about  12  short,  thorn-like  spines,  femur  d I basal  bristle,  pd  L rd  2.  Leg  IV,  metatarsus  v 
2- 1 -2-1-2,  rd  2,  p 1,  r 1,  tibia  v 2-2-2  bristles,  r 2,  patella  pd  proximal  cluster  of  about  17 
short  tooth-like  spines,  femur  d 1 basal  bristle,  rd  1 apical  spine.  Abdomen  length  7.1, 
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width  approximately  5.3.  Spinnerets  (Figure  If)  bent  upwards  around  posterior  of 
abdomen.  PMS  0.8  long,  PLS  basal  segment  0.9.  median  0.6,  terminal  0.9  (cylindrical, 
tapering).  Genital  plate  does  not  [project  posteriorly  (Figure  Ig).  Internal  genitalia  very 
similar  to  some  species  of  Kwonkan\  spermathecae  broadly  based,  tapering  to  a narrow 
neck  which  branches  into  two,  stalked  crowns  (Figures  Ih,  i). 

Male,  Colour  dark  tan-brown,  margin  of  carapace  darker;  abdomen  dorsally  dark 
brown  with  yellowish  mottlings  (Figure  2a),  veiUrally  pale,  unmarked.  Carapace  length 
6.5,  width  5.3,  caput  width  3.1.  Carapace  lacks  marginal  spines,  long  tapering  bristles 
only.  Fovea  straight.  No  spines  or  bristles  between  eyes  and  fovea.  Eyes  (Figure  2b)  on 
pronounced  tubercle  with  a few  anterior  bristles;  several  spines  on  clypeus.  Width  of  eye 
group  1.1,  length  0.6.  Diameters  of  eyes:  ALE,  0.35,  AME  0.2,  PLE  0.25;  PME  0. 15.  ALE 
apart  0.7,  AME  apart  0.1,  ALE  and  PLE  almost  contiguous  0.5  apart.  Chelicerae  wiili 
rastellum  of  about  12  spines  (Figure  2d).  Promargin  of  fang  groove  with  seven  teeth 
(eight  left),  retromargin  with  five  (left  four)  basal  teeth.  Labium,  as  for  female,  width 
about  LI.  lengtfi  about  0.6.  Maxillae  with  at  least  100  (iispules  but  without  spinules. 
Sternum  length  3.2,  width  2.6.  Posterior  sigilla  long,  narrow,  away  from  margin  (Figure 
2c).  Palp  (Figures  2f,  g)  tarsus  with  apical  scopula,  no  spines.  Bulb  subs()herical  t() 
pyriform  with  broad  embolic  origin;  embolus  laptaing.  Tibia  with  retrolateral  c luster  of 
about  five  delicate  spines  and  additional  bristles;  two  long,  fine  prolateral  bristles.  Legs. 
Tibia  I with  large  median  spur,  bearing  a stout  terminal  megaspine  (tip  broken)  and  a 
smaller  spine  beneath  megaspine;  one  proximal  ventral  spine  and  1 prolaterodorsal 
spine;  metatarsus  I bowed,  incrassate  and  with  proximal  ventral  depression  (Figure  2h). 
Long  hairs  and  bristles  on  all  aspects  of  legs  which  are  not  heavily  spinose  (see  below). 
Coxae  III  and  IV  vcntrally  with  currycomb-like  cluster  of  short,  stout  spines  (like 
spinules)  which  are  not  as  thickened  as  in  female  (Figures  2c,  e).  Tarsal  claws  with  8 to  12 
teeth  in  each  row;  inner  combs  arise  distally  to  bases  of  outer  combs.  Scopulae  on  tarsi  I 
and  II  and  apical  half  of  metatarsi  I and  II,  sparse  on  tarsus  III.  a few  apical  hairs  on 
metatarsus  III,  tarsus  IV  with  dense  brush  of  bristles  and  a few  apical  scopidate  hairs. 
Trichobothria,  8 to  1 2 on  tarsi  and  metatarsi,  up  to  six  in  each  row  on  tibiae.  Spines  ( left 
legs;  right  tarsi  I and  IV  and  leg  III  missing).  Leg  I,  metatarsus,  0,  tibia  (see  above),  patella 
p 2 long,  curved  spines,  femur  pd  2 in  apical  third,  d 2 long  tapering  bristles  in  mid 
region.  Leg  II.  metatarsus  v 2-2-2,  pd  2,  tibia  pv  2 apical,  v 2 long  tapering  bristles,  pd  2 
patella  pd  2 long  curved  spines,  femur  p 3 long  bristles  in  mid  region,  pd  1 + 1 bristle.  Leg 
III,  metatarsus  v about  9,  d 3,  p about  4,  r 5,  tibia  v 2-2-2,  d 1,  pd  2,  rd  2,  patella  rd  1 , p 3, 
femur,  d 1 long  median  bristle,  pd  2,  rd  1.  Leg  IV,  metatarsus  v 9,  d 2,  rd  2,  [>2,  r 2,  tibia  v 
2-2-2  bristles,  p 2,  r 2,  patella  0,  femur  d 1 median  bristle,  rd  2 bristles.  Abdomen  length 
8.0,  width  5.0.  Sparsely  scattered  long  hairs.  Spinnerets.  PMS  cylindrical,  terminally 
truncate,  length  0.8;  PLS  cylindrical  with  terminal  segment  tapering;  basal  segment  1.0, 
median  0.7,  terminal  approximately  1.1. 
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Further  Small  Recoveries  of  the  Billygoat 
Donga  and  Associated  Stony  Meteorites 


W.H.  Cleverly* 


Abstract 

The  recovery  of  several  small  stones  of  the  Billygoat  Donga  meteorite  north  of  Haig, 
Western  Australia  confirms  the  expected  existence  there  of  a strewnfield  oriented 
approximately  north-south  with  distribution  pattern  indicating  a southerly  direction 
of  flight. 


Introduction 

The  history  of  the  finding  and  recovery  to  December,  1971  of  809  stones  representing  4 
distinct  meteorite  arrivals  in  a small  area  centred  about  95  km  north-north-east  of  Haig, 
Western  Australia  has  been  recorded  elsewhere  (Cleverly  1972).  The  Billygoat  Donga 
meteorite  was  represented  at  that  time  by  3 stones  or  fragments,  Mulga  South  by  24, 
Mulga  North  by  781  in  a definable  ellipse,  and  Mulga  West  by  a single  stone.  Within 
portion  of  the  Mulga  North  ellipse  a cjuadruple  overprinting  of  the  strewnfields  was 
demonstrated.  The  distinctness  of  the  four  meteorites  was  recognised  initially  in  the  field 
by  differences  in  morphology  and  colour.  The  Billygoat  Donga,  Mulga  South  and  Mulga 
North  meteorites  are  common  chondrites  (McCall  and  Cleverly  1968);  Mulga  West  is  a 
carbonaceous  chondrite  (Binns  et  al.  1977),  the  first  known  from  Western  Australia. 

It  is  pertinent  to  recapitulate  in  greater  detail  the  recoveries  of  the  Billygoat  Donga 
meteorite  as  known  in  1971.  The  original  stone  of  142  g was  found  by  1 . Dimer  and  P . 
Dimer  in  1962  “one  or  two  miles  north-east”  of  their  camp  located  about  1 1 km  north  of 
Billygoat  (or  Mulga)  Donga,  ca.  1 26^22'  E.,  30°08'S.  (Fig.  1 ).  The  stone  was  said  to  be  one 
of  three  small  ones  found  close  together,  two  of  wliich  they  had  since  lost.  It  was  named 
Billygoat  Donga  I but  subsequent  events  rendered  the  postcript  “I”  unnecessary.  Whilst 
searching  about  6 km  south  of  the  Dimers’  camp  in  1970,  the  writer’s  party  found  portion 
of  a Billygoat  Donga  stone  within  the  Mulga  North  ellipse;  a further  piece  was  recovered 
in  1971  about  230  m distant  (Fig.  1).  These  two  fragments  fitted  to  form  a nearly  complete, 
fusion-crusted  individual  of  491  grams.  The  known  occurrences  with  the  smaller  stone 
(one  of  three)  in  the  north  and  the  two  fragments  of  a much  larger  stone  in  the  south 
suggested  that  a more  or  less  north-south  strewnfield  might  exist  with  direction  of  flight 
southerly. 


*W.  A.  School  of  Mines,  P.O.  Box  597,  Kalgoorlic,  W.  A.  6430 
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gure  1:  vSketch  map  with  triangles  indicating  sites  of  find  of  Billygoat  Donga  meteoritic  stones. 
The  approximately  W - E ellipse  is  the  strewnfield  of  the  Mulga  North  meteorite  as 
known  in  1971.  This  map  should  be  compared  with  Fig.  2 of  Cleverly  (1972). 
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Additional  Recoveries 

In  late  1973  the  above  possibility  was  investigated.  Because  of  excessive  diurnal 
temperatures  and  the  threat  posed  by  grass  fires,  a simple,  rapid,  survey  procedure  was 
necessary.  The  site  of  the  Dimers’  camp  was  identified  and  reconnaisance  made  north- 
easterly with  searches  at  regular  intervals  as  determined  by  vehicle  odometer.  At  a point 
estimated  to  be  2.6  km  50°  from  the  camp  a small  stone  of  Billygoat  Donga  style  was 
recovered.  From  that  point  a line  of  20  additional  stations  was  established  to  the  south  by 
odometer  terminating  within  sight  of  an  earlier  station  in  the  strewnfield  of  Mulga 
North.  Walking  searches  to  ^ 200  m radius  were  made  around  all  stations  and  any  finds 
tied  in  by  compass  and  pacing.  Several  stations  were  also  established  west  of  the  main 
line,  and  their  vicinities  searched. 

Only  14  pieces  of  meteorite  were  recovered  in  6 days  of  search  (Table  1).  Fhe  locality 
co-ordinates  of  the  finds  estimated  to  the  nearest  0.2  km  are  the  best  that  can  be  offered  in 
the  circumstances.  The  identifications  are  visual.  The  weights  of  the  stones  range  Irom 
1 g to  155  g and  total  only  556  grams.  The  average  recovery  of  less  than  1 piece  per  man- 
day  may  be  contrasted  with  results  for  the  same  team  of  3 men  in  the  Mulga  North 
strewnfield  in  1970  when  325  stones  were  recovered  in  9 days  (12  per  man-day),  and  in 
1971  when  391  stones  were  recovered  in  9i4  days  (nearly  14  per  man-day).  There  can  be 
little  doubt  that  the  extremely  difficult  physical  conditions  contributed  to  the  low 
recovery  rate  but  it  also  seems  likely  that  the  Billygoat  Donga  shower  is  less  populous 
than  Mulga  North,  at  least  in  the  strip  examined. 


Table  1:  Recoveries  of  meteoritic  stones  in  the  Billygoat  Donga  area  in  1973 


Meteorite 

* Locality 

**Field 

Tentative 

Weight 

Westing 

Northing 

No. 

identification 

g 

km 

km 

828 

(?) 

1.00 

4.8 

6.0 

829 

Billygoat  Donga  (?) 

4.25 

3.0 

7.4 

830 

Billygoat  Donga 

23.0 

3.2 

6.2 

831 

Billygoat  Donga  (?) 

6.76 

3.4 

6.0 

832 

Billygoat  Donga 

15.7 

3.6 

3.6 

833 

Billygoat  Donga 

138.5 

3.6 

3.8 

834 

Billygoat  Donga 

28.2 

3.4 

3.8 

835 

Billygoat  Donga 

94.6 

3.6 

3.6 

836 

Billygoat  Donga 

44.1 

3.6 

4.0 

837 

Billygoat  Donga  (?) 

7.31 

4.0 

2.8 

838 

Mulga  North 

15.3 

4.0 

2.4 

839 

Mulga  North 

17.4 

4.0 

2.4 

840 

Mulga  South  (?) 

4.45 

4.0 

2.4 

841 

Mulga  North 

155.2 

3.8 

1.6 

*Co-ordinates  are  relative  to  the  datum  shown  in  Fig.  1 and  identical  with  the  datum  of  Cleverly  (1972  Fig.  2). 
**Numbers  continue  on  from  thoseof  Cleverly  (1972). 
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I'he  1 4 recoveries  include  9 of  Billygoat  Donga  style,  all  from  the  northern  two  thirds  of 
the  strip.  The  two  heaviest  of  these  stones  were  amongst  the  southernmost  of  their  type 
suggesting  that  the  direction  of  flight  was  southerly.  Recoveries  from  the  southern  one 
third  of  the  strip  include  two  stones  of  Mulga  North  which  were  well  outside  the 
strewnfield  as  previously  known. 


Conclusions 

The  recoveries  of  Billygoat  Donga  stones  confirm  the  existence  of  an  approximately 
north-south  strewnfield  more  than  seven  km  in  lenght  overlapping  or  being  overlapped 
by  the  Mulga  North  and  Mulga  South  strewnfields  at  its  southern  end.  There  are  now 
additional  indications  that  the  direction  of  flight  was  southerly.  The  localities  of  two 
Mulga  North  stones,  if  they  are  not  “strays”,  suggest  that  their  strewnfield  is  wider  on  its 
northern  side  than  was  previously  believed. 

The  seaix  hes  were  manifestly  inadequate.  It  was  intended  to  return,  tie  in  the  stations 
by  a more  regular  survey  and  continue  the  search,  but  as  time  passes  without  opportunity 
the  recoveries  are  reluctantly  placed  on  record  with  approximate  locations. 
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A New  Mite  (Acari,  Acaridae) 
from  a Nest  of  the  Wasp  Paragia  tricolor  Smith  in  Australia 


A.  Fain* 


Abstract 

Tyroborus  houstoni  sp.  nov.,  is  described  from  females,  tritonymphs,  protonymphs 
and  larvae  from  a brood  cell  of  the  pollen-collecting  masarine  wasp  Paragia  tricolor 
Smith  in  Western  Australia,  and  Tyroborus  is  redefined. 


Introduction 

Until  now  the  genus  Tyroborus  Oudemans  (1924b  and  c)  was  represented  only  by 
the  type  species  Tyroborus  /mz  Oudemans  (1924b  and  c).  This  species  was  described 
from  old  linseed  in  Holland  and  it  was  also  recovered  from  the  same  habitat  from 
New  Zealand  (Robertson  1946),  Belgium  (Fain,  personal  observation),  as  well  as 
from  wheat,  old  flour  and  deep  litter  of  a broiler  house  (Hughes  1976). 

Described  herein  is  a new  species  of  acarid  mite  Tyroborus  houstoni  found  by 
Dr  T.F.  Houston  in  a brood  cell  of  the  wasp  Paragia  tricolor  (Hymenoptera: 
Vespidae:  Masarinae)  in  Western  Australia.  The  mites  appeared  to  be  breeding  in 
unused  pollen  provision.  This  mite  had  been  recorded  previously  under  the  name 
Tyrolichus  casei  hy  Flouston  (1984). 

A new  definition  of  the  genus  Tyroborus  based  on  both  T.  Uni  and  T.  houstoni 
sp.  nov.  is  provided. 

The  holotype  of  this  species  is  deposited  in  the  Western  Australian  Museum. 
Paratypes  are  also  deposited  there,  in  the  Institut  royal  des  Sciences  naturelles  de 
Belgique,  Bruxelles,  and  in  the  British  Museum  (Natural  History),  London. 

All  measurements  given  herein  are  in  gm. 


Institut  de  Medecine  Tropicale,  155  Nationalestraat,  Antwerp,  Belgium. 
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Systematics 

Genus  Tyroborus  Oudemans,  1924 


Definition 

With  the  characters  of  the  Tyrophagini  (Acarinae):  Sejugal  furrow  well  de- 
veloped, dorsal  setae  flexible,  sparsely  pectinate  and  attenuated  apically;  setae 
sc  i longer  than  sc  e in  postlarval  stages;  setae  ve  as  long  as  or  longer  than  genu  I 
and  situated  along  lateral  margin  of  propodontsJ  shield  almost  at  same  transverse 
line  as  vi;  setae  s,  u and  v are  short  spines;  setae  p and  q variable,  either  thin, 
spinous  or  absent;  other  setae  of  tarsi  I-II  flexible  and  thin;  male  with  leg  I normal, 
not  inflated. 


Diagnosis 

Tyroborus  is  distinguished  from  the  three  other  genera  of  this  tribe  (viz. 
Tyrophagus  Oudemans,  1924a,  Tyrolichus  Oudemans,  1924a  and  Kuzinia  Zach- 
vatkin,  1941)  by  the  combination  of  the  following  characters: 

1.  Dorsoapical  seta  e of  tarsi  is  a spine. 

2.  Setae  p and  q either  absent  or  reduced  to  small  or  very  small  setae  or  spinelets. 

3.  Absence  of  keel  on  tarsi  and  tibiae  I afld  II  (these  keels  present  only  in  Kuzinia). 

4.  Seta  s cx  compressed  laterally  and  strongly  expanded  dorsoventrally,  bearing 
numerous  projections. 

5.  In  larvae  of  T.  Uni  and  T.  houstoni  setae  sc  i are  much  shorter  than  sc  e.  In 
Tyrophagus  putrescentiae  and  Tyrolichus  casei  setae  sc  i are  longer  than  sc  e. 

These  characters  are  regarded  as  sufficient  to  separate  the  genus  Tyroborus  from 
other  genera  of  Tyrophagini. 


Remarks  on  the  Genus  Tyroborus 

Some  authors  have  contested  the  validity  of  the  genus  Tyroborus.  Nesbitt 
(1945)  proposed  its  reduction  to  a subgenus  of  Tyrophagus.  Zachvatkin  (1941) 
and  Robertson  (1946)  synonymised  Tyroborus  with  Tyrolichus.  The  last  author 
found  numerous  specimens  of  a mite  that  she  tentatively  referred  to  Tyrolichus 
Uni  in  old  linseed  in  New  Zealand. 

Hughes  (1976)  considered  Tyroborus  a valid  genus  and  redescribed  T.  Uni 
from  the  male  and  female.  According  to  her,  setae  p and  q are  completely  lacking. 
A figure  of  the  larva  shows  that  the  setae  sc  i are  shorter  than  sc  e.  I have  examined 
adults  and  immatures  of  T.  Uni  collected  in  Belgium  from  linseed.  These  specimens 
correspond  closely  with  Hughes’  description  except  that  in  some  specimens 
setae  p and  q are  present  but  very  small  and  difficult  to  see.  My  larvae  agree  with 
the  figures  given  by  this  author. 
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Tyrophagus  putrescentiae  (Schrank,  1781),  the  type  species  of  Tyrophagus, 
differs  from  Tyroborus  by  the  normal  development  of  setae  p and  q,  thin  or 
slightly  expanded,  by  the  needle-shaped  aspect  of  setae  e and  in  the  larva  by 
setae  sc  i longer  than  sc  e. 

Tyrolichus  casei  (Oudemans,  1910)(type  species)  differs  from  Tyroborus 
by  the  aspect  of  the  setae  s,u,v,p  and  q forming  distinct  spines,  by  the  great 
length  of  /2  about  three  to  four  times  longer  than  d 1 and  in  the  larva  by  the  sc  i 
longer  than  sc  e and  the  aspect  of  setae  ve  short,  almost  bare  and  situated  far 
behind  the  vi 

Kuzinia  laevis  (Dujardin,  1849)(type  species)  is  distinguished  from  Tyroborus 
by  the  presence  of  a longitudinal  keel  on  tarsi  and  tibiae  I and  II  and  by  the  shape 
and  situation  of  setae  d2  very  long  and  almost  on  the  same  transverse  line  as 
d 1.  In  the  larva  the  setae  sc  i and  sc  e are  strongly  pectinate  and  the  sc  i are 
shorter  (10-12)  than  sc  e (15-18  long).  This  species  lives  in  the  nests  of  bees  of 
genus  Bombus  in  Europe. 


Tyroborus  houstoni  sp.  nov. 

Figures  1-9 

I previously  misidentified  this  species  as  Tyrolichus  casei  (see  Houston,  1984). 

The  new  species  is  named  after  Dr  T.F,  Houston,  Western  Australian  Museum,  who  found 
this  mite  and  sent  it  to  me  for  study. 

Holotype 

WAM  85/1168,  female  on  slide,  from  brood  cell  of  Paragia  tricolor.  Noble  Falls,  c.  30  km 
SW  Toodyay,  Western  Australia,  30  March  1983  (collected  by  T.F.  Houston). 

Paratypes 

35  females,  21  tritonymphs,  10  protonymphs  and  10  larvae,  all  from  same  brood  cell  as 
holotype. 

Diagnosis 

Distinguished  from  Tyroborus  Uni  in  the  female,  by  the  presence  of  small 
setae  p and  q,  greater  length  of  setae  dl  and  d2  (100  and  220  respectively  for 
27  and  25  in  T.  Uni),  greater  length  of  anal  setae  a 1 to  a 3 (75  long  for  11  to  30 
in  T.  Uni),  greater  length  of  tarsi  I-IV  (69-69-75-90  for  45-45-45-57  in  T,  lini), 
shape  of  solenidion  w 1 distinctly  dilated  at  apex  (cylindrical  in  T.  Uni),  shape 
of  spine  e narrower  than  in  T.  Uni. 

Description 

Female 

Holotype  ovigerous,  730  long  and  480  wide  (idiosoma).  Length  and  width 
in  three  ovigerous  paratypes  (containing  1 to  4 eggs):  550  x 335;  570  x 340; 
600  X 400.  A non-ovigerous  female  is  460  long  and  290  wide.  Dorsum:  Propo- 
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Figure  1 Tyroborus  houstoni  sp.  nov.  Female  in  dorsal  view. 
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Figures  2-3  Tyroborus  houstoni  sp.  nov.  Female  in  ventral  view  (2),  organ  of  Grandjean  and 
seta  s cx  (3). 
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donotal  shield  broad.  Venter:  Epimera  fused  in  a short  sternum.  Other  epimera 
free.  Epimerites  II  well  developed.  Vulva  situated  between  coxae  IV.  Genital 
suckers  relatively  small.  A small  epigynium  present.  Anus  slightly  remote  from 
posterior  margin.  Copulatory  pore  ventral  behind  anus.  Tarsal  claws  well  developed 
and  almost  completely  embedded  in  a membranous  caruncle.  Chelicerae  110 
long.  Legs  relatively  small,  strongly  sclerotised  and  yellowish  in  colour.  Lengths 
of  tarsi  I-IV:  69-69-75-90.  Genu  I 45  long.  Chaetotaxy  of  idiosoma:  vi  100  to 
120;  ye  50;  i 205;5c  ^ 180;  dl  100;  d2  220;  d3  270-300;  d4  300;  6^5  300; 
11  to  13  200  to  215;  14  270;  15  240;  h 195;jA  60;ai  ioa3  lb;a4  140;a5  90; 
a6  190  Chaetotaxy  of  legs:  Tarsi  I with  13  setae.  Setae  s,u,v  and  e are  spines; 
setae  p and  q short  and  thin,  with  base  slightly  thickened,  and  very  close  to  v 
and  li  setae.  Other  setae  thin  and  flexible.  Tarsi  II  with  only  12  setae,  aa  lacking. 
Tarsi  III  and  IV  with  10  setae.  Tibiae  2-2-1-1.  Genua  2-2-I-0.  Femora  l-l-O-l. 
Trochanters  l-I-I-O.  Solenidiotaxy:  Tarsus  I with  wl  short,  dilated  apically; 
w 3 generally  more  basal  than  w 1;  w3  apical. 


Figures  4-9  Tyroborus  houstoni  sp.  nov.  Female.  Leg  I (4),  Apical  part  of  leg  I:  ventral  surface 
(5),  antero-internal  surface  (6)  and  postero-external  surface  (7);  tibia  and  tarsus 
III  (8);  tibia  and  tarsus  IV  (9). 
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Male 

Unknown.  The  absence  of  males  is  rather  unusual  in  this  group  of  mites  and  is 
difficult  to  explain. 

Tritonymph 

Length  and  width  of  two  specimens:  300  x 180  and  375  x 210.  Number  of 
setae  as  in  female  except  that  there  are  only  three  pairs  of  anals. 

Protonymph 

A specimen  is  228  long  and  140  wide.  Differing  from  tritonymph  mainly  in 
chaetotaxy.  Only  one  pair  of  genitals,  trochanters  bare  and  legs  IV  lacking  several 
setae  (tarsus  with  7 setae,  tibia  genu  and  femur  lacking  setae).  Solenidia  w3  of 
tarsus  I and  ^ of  tibia  IV  lacking.  Setae  sc  i longer  (75)  than  sc  e (60). 

Larva 

Two  specimens  measure  (idiosoma)  155  x 90  and  160  x 96.  Number  of  setae  of 
idiosoma  as  in  protonymph  except  that  genitals  and  14  and  15  lacking  and  sc  i 
much  shorter  (13)  than  see  (50).  Organ  of  Claparede  14  long.  Solenidion  w2 
lacking. 
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Geographical  Variation  in  Size  of  White-browed 
Babblers  in  Western  Australia 


R.D.  Wooller*  and  K.  C.  Richardsont 


Introduction 


Australian  babblers  are  mainly  birds  of  dry  country  habitats,  suc  h as  acacia  scrub 
although  they  may  also  occupy  eucalypt  woodland  (Blakers  et  ai  1984).  In  Western 
Australia,  the  White-browed  Fornatostomus  superciliosus  (Vigors  and  Horsfield) 

occurs  north  to  the  Tropic  of  Capricorn  but  is  not  found  on  the  Swan  coastal  sandplain  or 
in  the  dry  sclerophyll  forest  of  the  South-West  (Ford  1971).  However,  popidations  ot 
White-browed  Babblers  are  found  in  the  wet  sclerophyll  forest  of  the  South-West, 
especially  where  the  understorey  contains  thickets  of  Acacia  or  Trymaliurn. 

Results  and  Discussion 


White-browed  Babblers  caught  in  the  Karri  forest  understorey,  near  Pemberton  (34°S) 
were  substantially  heavier  than  those  caught  towards  the  northern  extremity  of  the 
species  distribution,  near  Shark  Bay  (26°S)  (Table  1).  Birds  from  intermediate  latitudes, 
near  Kalgoorlie  and  at  the  Eyre  Bird  Observatory  on  the  Great  Australian  Bight,  were 
intermediate  in  size.  Short-billed  or  other  obviously  immature  birds  were  not  included  in 
these  samples.  Repeated  captures  of  individually  marked  birds  at  Fyre  revealed  that 
seasonal  and  annual  variation  in  weight  was  small  compared  to  differences  between 
locations.  I wo  separate  collections  each  at  Shark  Bay  and  Pembei  ton  contii  med  that  the 
differences  observed  were  not  due  to  local  anomalies. 

Although  some  authors  (Cowles  1964;  Macdonald  1973)  have  suggested  that  the 
Gascoyne  area  of  Western  Australia  contains  a smaller  race  of  White-browed  Babblers, 
Ford  (1971)  concluded  that  there  was  a south-north  dine  of  decreasing  size  in  Western 
Australia  and  that  no  such  subspecies  existed.  Ford  ( 197 1 ) divided  the  museum  specimens 
he  measured  into  northern  and  southern  groups,  the  northern  group  corresponding 
closely  to  our  Shark  Bay  sample.  His  measurements  agree  closely  with  ours  for  live  birds 
from  this  area  (Table  1 ).  Specimens  comprising  his  southern  group  came  from  areas  to 
the  east  of  the  sclerophyll  forests  and  were  relatively  large. 

* Biological  Sciences,  Murdoch  University,  Western  Australia  6150. 
t School  of  Veterinary  Studies,  Murdoch  University,  Western  Australia  6150. 
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Figure  1 


Relationship  between  mean  weights  {±  S.  E.)  of  White-browed  Babblers  from  four 
areas  of  Western  Australia,  and  the  average  potential  evapotranspirations  in  those 
areas  (from  Mather  1963).  The  areas  are  Pemberton  (a),  Eyre  (b),  Kalgoorlie  (c) 
and  Shark  Bay  (d).  The  equation  for  the  regression  line  is:  Mean  weight  (g)  - 
73.1-0.0358  potential  evapotranspiration  (mm). 
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Table  1:  The  mean  ( ±S.E.)  weights,  wing  lengths  and  bill  lengths  of  White-browed  Babblers 
from  different  regions  of  Western  Australia.  Numbers  measured  shown  in  parentheses. 


Location 

Latitude 

Weight  (g) 

Wing  Length 
(mm) 

Bill  Length 
(mm) 

Shark  Bay  (10) 

Shark  Bay  (14) 

26°S 

33.4  ±0.8 

77.2  ±0.6 

26.4  ± 0.6 

(Ford  1971;  North) 

26-28°S 

— 

77.3  ±0.7 

26.1  ±0.3 

Kalgoorlie  (8) 

31°S 

36.2  ±0.9 

80.1  ±0.9 

26.2  ± 0.8 

Eyre  (61) 

Wheatbell  (29) 

32°S 

44.7  ±0.5 

84.6  ±0-4 

— 

(Ford  1971:  South) 

31-34°S 

— 

84.9  ±0.7 

28.1  ±0.3 

Pemberton  (31) 

34°S 

47.7  ±0.6 

82.2  ±0.7 

30.3  ± 0.5 

Weight  is  probably  the  best  general  measure  of  body  size  (Amadon  1944),  to  which  it  is 
proportional,  whereas  appendages  may  vary  independently  of  each  other  or  of  body  size 
(Grant  1965).  In  the  babblers  examined  weight  decreased  northwards,  as  noted  by  Ford 
(1971),  but  not  simply  with  latitude.  There  was,  however,  a clear  relationship  (Figure  1) 
between  the  mean  weight  of  babblers  at  a location  and  its  potential  evapotranspiration 
(Mather  1963),  a measure  which  combines  the  effects  of  both  temperature  and  rainfall  (ig  = 
+0.98;  P < 0.05).  Several  studies  of  geographical  variation  in  birds  have  found  size  to  be 
related  more  to  the  combined  effects  of  temperature  and  humidity  than  to  either  factor 
alone  (James  1970;  Niles  1973;  Wooller  et  al.  1985). 

Singing  Honeyeaiers  Meliphaga  virescens  (Vieillot)  throughout  Australia  show 
similar  clinal  variation  in  weight,  apparently  related  to  climatic  factors,  in  accord  with 
Bergmann’s  rule  (Wooller  et  al.  1985).  In  Western  Australia,  Golden  Whistlers 
Pachycephala  pectoralis  (Latham)  also  show  a clinal  increase  in  size  southwards  (Ford 
1971 ).  Other  standard  measurements  of  White-browed  Babblers,  such  as  wing  length  and 
bill  length,  also  showed  similar  trends  but  with  occasional  anomalies.  For  instance, 
babblers  from  Pemberton  had  comparatively  short  wings,  which  may  be  related  to  the 
much  greater  density  of  the  vegetation  in  wet  sclerophyll  than  elsewhere. 
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Description  of  a New  Species  of  Pseudomys  (Rodentia:  Muridae) 
from  the  Kimberley  Region,  Western  Australia 


*D.J.  Kitc  hener  and  W.F.  Humphreys 


Abstract 

Fseudomys  labonfex  sp.  nov.  is  described  tioin  20  specimens  collec  ted  from  widely 
separated  localities  in  the  Kimberley  region.  Western  Australia. 

Of  the  tropical  and  subtropical  small  (<20  gm)  Pseudomys,  P.  laborifcx  is  difficult 
to  distinguish  on  external  characters  from F.  hermannsburgensis  wi\dP.  johnsoni  using 
either  univariate  or  discriminant  function  analysis;  it  is  readily  distinguished  from 
these  and  P.  chapmani  and  P.  delicatulus  on  skull  c haracters.  Phenetically  it  is  closest 
to  P.  johnsoni  on  both  skull  and  external  characters. 


Introduction 

Pseudomys  Gray,  1832  is  diagnosed  by  I homas  (1910)  as  containing  Australian  murid 
species  that  have  a mammary  formula  of  0 + 2 = 4 (no  pectoral  mammae).  4'he  skull  is 
lightly  built,  without  supraorbital  ridges;  the  interorbital  region  is  narrow,  parallel- 
sided with  round,  or  in  a few  spt*c  ies,  square  edges. 

rhe  taxonomy  of  Pseudomys  is  unsettled.  New  species  have  recent  ly  been  described  (F. 
chapmani  Kitc  hener,  1980;  P.  pilligaensis  Fox  and  Briscoe,  1980;  P.  johnsoni  Kitchener, 
1985).  Another  {P.  holami  Froughton,  1932)  originally  described  as  a subspecies  of  P. 
herrnannsburgensis  was  recognised  as  a species  by  Kitchener  et  al.  ( 1984)  and  doubts  exist 
about  the  status  C3f  other  named  forms  (e.g.  P.  gmucuv  Thomas,  1910,  see  Fox  and  Briscoe 
1980). 

A biological  survey  of  the  Prince  Regent  River  Reserve  resulted  in  the  collection  of  a 
single  specimen  cjf  Pseudomys  that  was  c onsidered  by  Dr  Alex  Baynes  (in  McKenzie  et  al. 
1974)  to  be  possibly  an  undescribed  species.  Since  then  further  specimens  of  this  Prince 
Regent  River  form  have  been  collected  from  several  other  widely  separated  Icjcalities  in 
the  Kimberley  Region  (Lake  Argyle,  Drysdale  River  National  Park  and  Mitc  hell  Plateau) 
and  20  specimens  are  now  available  for  study.  Fhese  specimens  were  compared  with  other 
species  of  Pseudomys  and  found  to  warrant  description  as  a new  species.  In  this  paper  we 
diagnose  this  new  species  in  detail  against  those  small  «20  gm)  tropical  species  of 
Pseudomys  with  which  it  could  be  confused,  and  more  superficially  against  those  other 
small  Pseudomys  with  distributions  lying  mainly,  or  completely  to  the  south  of  the 


* Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000. 
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I Topic  of  Capricorn.  It  is  also  briefly  diagnosed  against  the  sympatric  P.  nanus  (Gould, 
1858)  with  which  it  would  not  be  confused  readily. 


Methods 

Measurements 

1 wenty  one  skull  (including  dentary  and  teeth)  and  six  external  characters  (listed  in 
Table  1)  were  recorded  from  17  adult  P.  laborifex  (11  d",  6 9),  The  measurements,  in 
millimeties,  were  recorded  as  shown  in  Kitchener  (1985:Fig.  1).  Measurements  of  the 
holotype  of  P.  laborifex  are  presented  in  the  appendix.  Terminology  for  vibrissae  and 
other  external  characters  follows  Wood  Jones  (1923).  Hair  counts  on  the  tail  were  taken  as 
the  number  of  hairs  round  the  circumference  of  the  tail  at  a point  1 cm  from  the  anus. 
Measurements  for  P.  chapniani  (Pilbara  District,  Western  Australia),  P.  hermanns- 
burgenszs  (central  Northern  Territory),  P.  delicatulus  (Kimberley  and  Pilbara  Districts, 
Western  Australia),  P.  johnsoni  (central  Northern  Territory)  and  P.  bolami  (Goldfields 
District,  Western  Australia)  and  the  type  specimens  examined  are  those  presented  in 
Kitchener  (1985).  Registration  numbers  of  specimens  are  of  the  Western  Australian 
Museum. 

Ageing 

Specimens  were  regarded  as  adult  after  consideration  of  a combination  of;  body  weight, 
ossification  of  cranial  sutures,  tooth  wear  and  general  development  of  the  reproductive 
tract  and  gonads.  Adults  only  were  included  in  our  statistical  appraisal. 

Univariate  Analy  sis 

Means  and  standard  deviations  were  obtained  for  all  adult  skull  and  external  body 
characters.  For  each  species  all  characters  were  examined  for  sexual  dimorphism  using 
t-test  for  unequal  sample  size.  A posteriori  multiple  comparisons  were  conducted  using 
analysis  of  variance  and  the  GT2  follow  up  procedure  at  a = 0.05(SokaI  and  Rohlf  1981 ). 
Multivariate  Analysis 

Cranial  and  external  characters  were  examined  separately  using  multiple  discriminant 
analysis  (Davies  197 1 ).  Five  individuals  and  four  variables  (body  weight,  nasal  length,  M^ 
length  and  coronoid-angle  length)  were  dropped  from  the  analysis  due  to  missing  data. 
Dendrograms  were  drawn  from  WPGMA  cluster  analysis  of  the  range  scaled  data 
(Sneath  and  Sokal  1973)  using  euclidian  distance. 


Systematics 

Pseudomys  laborifex  sp.  nov. 

Figures  1-5,  Tables  1 and  2 


Holotype 

Western  Australian  Museum  Collection  Registration  No.  M21961,  adult  female,  in  ethanol  with 
skull  separate,  liver,  heart  and  kidney  removed  and  stored  at  -70°  C,  reproductive  tract  removed, 
fixed  in  Bouins  and  preserved  in  70  percent  ethanol. 
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Type  Locality 

Adjacent  to  Camp  Creek,  Mitchell  Plateau,  Kimberley  Region,  Western  Australia,  14°49'00''S, 
125°.50'25''E  and  altitude  c.  270  m.  Collected  on  20  July  1982  by  R.  Collyer,  J.L..  Barnett  and  P. 
Presidente  in  a Eucalyptus  apodophylla  vegetation  alliance  of  low  woodland  to  low  open 
woodland  with  an  understorey  of  scattered  shrubs  comprising  Melaleuca  viridiflora,  Rauksia 
dentata  and  Grevillea  pteridifolia  over  dense  grasses  to  2 m high  mc]udmg  Arundinella  nepaleusis, 
Pseudopogonatherum  coutortiau  and  Themida  australis  cm  fine  light  grey  sandy  silt  which 
becomes  very  hard  during  the  ‘dry  season’  (Figure  1). 


Table  1 Skull  and  body  characters  of  adults  of  five  species  of  Pseudomys.  Values  are  means, 
with  standard  deviations  in  bold  type  and  sample  size  in  [parentheses. 


Character 

Sex 

P.  laboTifex 

d 9 

F.  chapmani 

6 9 

F.  johnsom 

d 9 

F.  h hurgensis 

d 9 

F.  delicatulus 

d 9 

SKULL 

greatest  length 

22.9 

22.9 

22.7 

22.4 

23.9 

24.3 

22.3 

22.3 

20.3 

20.6 

0.45(1 1) 

0.35(6) 

1.14(7) 

1.92(3) 

0.59(7) 

0.47(5) 

0.60(3) 

0.94(10) 

0.33(5) 

0.40(5) 

nasal  length 

8.0 

8.3 

7.7 

7-3 

8.3 

8.6 

7.5 

7.7 

7.1 

7.3 

0.30(11) 

0.12(6) 

0.57(7) 

0.95(3) 

0.44(7) 

0.29(5) 

0.67(3) 

0.32(10) 

0.35(3) 

0.36(5) 

nasal  width 

2.1 

2.2 

2.1 

2.0 

2.1 

2.2 

2.2 

2.2 

2.0 

2.0 

0.13(11) 

0.13(6) 

0.12(8) 

0.15(3) 

0.21(7) 

0.08(5) 

0.10(3) 

0.12(10) 

0.15(5) 

0.11(5) 

interorbiial 

3.3 

3.3 

3.4 

3.5 

3.5 

3.4 

3.5 

3.4 

3.3 

3.3 

width 

0.14(11) 

0.17(6) 

0.06(8) 

0.15(3) 

0.15(7) 

0.24(5) 

0.10(3) 

0.13(10) 

0.16(5) 

0.04(5) 

zygomatic 

10.9 

1 1.3 

11.3 

\\A 

11.9 

11.9 

1 1.6 

11.5 

10.2 

11.3 

width 

0.23(11) 

0.34(6) 

0.26(8) 

0.71(3) 

0.13(6) 

0.26(5) 

0.10(3) 

0.36(10) 

0.29(5) 

0.28(5) 

mastoid  width 

8.8 

8.7 

9.1 

9.1 

9.2 

9.3 

9.3 

9.3 

8.1 

8.3 

0.32(11) 

0.26(6) 

0.23(8) 

0.31(3) 

0.16(7) 

0.32(5) 

0.38(3) 

0.36(10) 

0.66(5) 

0.25(5) 

braincase 

10.4 

10.1 

10.9 

10.8 

11.0 

10.9 

10,8 

10.8 

9.9 

9.8 

width 

0.17(11) 

0.20(6) 

0.27(8) 

0.42(3) 

0.17(7) 

0.33(5) 

0.15(3) 

0.30(10) 

0.11(5) 

0.36(5) 

braincase 

7.1 

7.1 

7.1 

7.1 

7.4 

7.4 

7.1 

7.1 

6.6 

6.6 

depth 

0.23(  1 1 ) 

0.28(6) 

0.17(8) 

0.10(3) 

0.25(7) 

0.27(5) 

0.23(3) 

0.21(10) 

0.22(5) 

0..30(5) 

interparietal 

7.3 

7.3 

6.1 

6.0 

7.5 

7.7 

7.8 

7.9 

7.2 

6.8 

w’ldth 

0.28(  1 1 ) 

0.61(6) 

0.36(8) 

0.67(3) 

0.31(7) 

0.39(4) 

0.70(3) 

0.27(9) 

0.40(5) 

0.35(5) 

palatal  length 

12.3 

12.3 

11.7 

11.5 

12.3 

12.6 

11.4 

1 1.4 

10.0 

10.2 

0.31(11) 

0.21(6) 

0.55(8) 

1.03(3) 

0.30(7) 

0.27(5) 

0.23(3) 

0.48(10) 

0.19(5) 

0.12(5) 

ant.  palatal  for* 

3.9 

4.0 

3. .5 

3.5 

3.7 

3.8 

4.1 

4.3 

3.8 

3.7 

amen  length 

0.21(11) 

0.21(6) 

0.18(8) 

0.20(3) 

0.11(7) 

0.23(5) 

0.21(3) 

0.24(10) 

0.19(5) 

0.11(5) 

basicranial 

19.0 

19.3 

18.8 

18.6 

19.9 

20.1 

18.4 

18.6 

16.3 

16.6 

length 

0.41(11) 

0.41(6) 

1.00(8) 

1.70(3) 

0.50(7) 

0.54(5) 

0.50(3) 

0.82(10) 

0.50(4) 

0.30(5) 

bulla  length 

4.6 

4.6 

5.9 

5.7 

5.5 

5.3 

4.9 

5.0 

3.8 

3.8 

0.23(11) 

0.08(6) 

0.29(8) 

0.20(3) 

0.20(7) 

0.09(5) 

0.15(3) 

0.20(10) 

0.12(5) 

0.04(5) 

bulla  width 

10.1 

10.3 

11.0 

11.2 

11.0 

11.2 

10.6 

10.7 

9.5 

9.2 

0.14(11) 

0.30(6) 

0.25(8) 

0.50(3) 

0.26(7) 

0.40(5) 

0.12(3) 

0.28(10) 

0.29(5) 

0.67(5) 

upper  molar 

4.1 

4.0 

3.8 

3.8 

4.1 

4.2 

3.6 

3.6 

3.5 

3.4 

row  length 

0.16(11) 

0.19(6) 

0.14(8) 

0.31(3) 

0.15(7) 

0.18(5) 

0.12(3) 

0.13(10) 

0.15(5) 

0.18(5) 

Ml  length 

2.2 

2.2 

2.1 

2.1 

2.2 

2.3 

1.9 

1.9 

1.9 

1.9 

0.12(11) 

0.15(6) 

0.10(8) 

0.15(3) 

0.06(7) 

0.15(5) 

0.06(3) 

0.07(10) 

0.05(5) 

0.11(5) 

Ml  width 

1.2 

1.2 

1.1 

1.2 

1.3 

1.3 

i-1 

1.1 

1.1 

1.0 

0.08(11) 

0.05(6) 

0.05(8) 

0.06(3) 

0.05(7) 

0.05(5) 

0.06(3) 

0.05(10) 

0.04(5) 

0.05(5) 

M^  length 

0.9 

0.9 

0.8 

0.7 

0.9 

1.0 

0.8 

0.8 

0.7 

0.8 

0.06(11) 

0.12(6) 

0.05(8) 

0.10(3) 

0.06(7) 

0.05(5) 

0.06(3) 

0.07(10) 

0.08(5) 

0.04(5) 
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Addendum 

Using  unweighted  means  the  following  values  are  altered  in  the  Diagnosis 
as  follows:  P.  laborifex  ear  length  12.1,  upper  molar  row  length  4.1,  anterior 
palatal  foramen  length  3.9;  P.  delicatulus,  snout  to  vent  length  55.1,  weight 
8.1,  gi'eatest  skull  length  20.5;/*.  jolmsoni  pes  length  17.5,  greatest  skull  length 
24.1;  in  the  Description  weight  11.8,  pes  12.1. 


Description  of  a new  species  of  Pseudomys  from  the  Kimberley  Region 


Table  1 (continued) 


MANDIBLE 


lower  molar 
row  length 
coronoid- 
angle  length 
condyle-inci- 
sor length 

3.6 

0.14(11) 

5.1 

0.31(10) 

14.2 

0.21(11) 

3.6 

0.09(6) 

5.1 

0.15(4) 

14.4 

0.54(6) 

3.4 

0.14(8) 

5.1 

0.39(8) 

13.7 

0.69(8) 

3.4 

0.17(3) 

5.1 

0.79(3) 

13.8 

1.39(3) 

3.7 

0.15(7) 

5.5 

0.25(7) 

14.5 
0.49(7) 

3.8 

0.11(5) 

5.7 

0.34(5) 

14.9 

0.36(5) 

3.3 

0.12(3) 

5.5 

0.17(3) 

13.4 

0.25(3) 

3.3 

0.14(10) 

5.4 

0.35(10) 

13.6 

0.47(10) 

3.1 

0.09(5) 

4.9 

0.46(3) 

12.2 

0.20(5) 

3.0 

0.09(5) 

4.6 

0.21(2) 

12.4 

0.28(5) 

EXTERNALS 

snout-vent 

63.9 

65.4 

60.7 

59.9 

68.8 

70.5 

68.3 

68.8 

53.2 

56.8 

length 

3.12(9) 

5.55(6) 

3.30(6) 

10.96(2) 

3.96(7) 

6.18(5) 

4.61(3) 

5.57(10) 

2.25(6) 

4.25(7) 

tail  length 

76.9 

75.8 

79.1 

83.8 

82.8 

85.9 

77.1 

80.5 

71.1 

67.6 

5.16(9) 

6.66(6) 

8.69(6) 

14.99(2) 

6.58(6) 

1.35(4) 

3.64(3) 

6.46(8) 

8.80(5-) 

5.88(7) 

pes  length 

16.7 

16.5 

16.0 

16.2 

17.3 

17.7 

17.1 

16.8 

16.6 

16.1 

0.51(8) 

0.21(6) 

0.76(6) 

1.48(2) 

0.44(7) 

0.58(5) 

0.21(3) 

0.74(10) 

0.50(6) 

0.62(6) 

ear  length 

12.0 

12.3 

10.5 

10.1 

12.1 

12.2 

13.2 

13.5 

11.7 

11.7 

0.36(9) 

0.62(5) 

0.81(6) 

1.20(2) 

0.44(7) 

0.16(5) 

1.02(3) 

0.75(9) 

0.78(6) 

0.63(7) 

live  weight 

10.9 

13.2 

10.0 

- 

11.2 

12.3 

- 

- 

7.3 

8.4 

1.90(8) 

3.03(5) 

1.73(3) 

7.50(1) 

2.17(5) 

3.30(4) 

- 

- 

0.58(3) 

1.37(7) 

hairs/scale 

37.0 

38.5 

38.2 

41.0 

36.5 

37.2 

40.7 

40.7 

34.7 

33.3 

row 

3.07(11) 

1.87(6) 

2.64(6) 

0 (2) 

4.59(6) 

4.32(5) 

3.06(3) 

2.16(10) 

2.94(6) 

3.30(7) 

Paratypes  (all  adults  in  ethanol  with  skull  separate  unless  otherwise  specified). 

Lissadell  Homestead,  Western  Australia  (16°38'20"S,  128°27'00"E),  4 cf,  M (19273,  19281-2, 
19284);  Mitchell  Plateau,  W.A.  ( 14°49'30"S,  125°49- 30''E).  1 d,  M21528;(14"52'20"S,  125'^49'15"E), 
1 d,  M21766;  (14'^48W'S.  125°49'35"E).  1 d,  M21764;  (14°49'20''S,  125°50'30''E).  1 d (juvenile),’ 
M21962:  (I4‘^3-5'15''S,  125°45'30"E).  2 d,  M (18072-3);  Drysdaie  River  National  Park.  W.A. 

127°06'E),  I 9,  M 14297. 1 d,  I 9(both  juvenile),  M(  14296. 14298);  (15°  17'S,  l27°12'E).2d 
(skull,  skin  anddried  body  separate),  M(  14301-2).  3d,  M(H299.  14300. 14303);  Prince  Regent  River 
Reserve,  W.A.  (15°26M2"S,  125°36^42"E),  1 9.  M12315. 


Diagnosis  (mean  and  range  values) 

Pseixdomys  laborifex  differs  from  P.  chapmani  in  having  a larger  average  ear  length 
12.2(11.6-13.4)  V.  10.4  (9.2-11.6);  interparietal  wider  relative  to  greatest  skull  length 
0.32(0.30-0.35)  v.  0.27(0.25-0.30);  both  upper  and  lower  molar  rows  average  longer  4. 0(3.8- 
4.3)  V.  3.8(3.5-4. 1)  and  3. 6(3. 4-3. 9)  v.  3. 4(3. 2-3. 6)  respectively;  bulla  length  much  less 
4. 6(4. 2-4. 9)  V.  5. 8(5. 5-6.0).  It  differs  from  P.  hermannshurgensis  in  having  a narrower 
interparietal  relative  to  greatest  skull  v.  0.35(0.33-0.37);  bulla  shorter  relative  to  greatest 
skull  length  0.20(0.19-0.21)  v.  0.22(0.21-0.24);  anterior  palatal  foramen  average  shorter 
4.0(3. 6-4. 3)  V.  4.3(3. 9-4.7);  upper  and  lower  molar  rows  average  longer  v.  3. 6(3. 4-3. 7)  and 
V.  3.3(3. 1-3.5)  respectively;  Ml  first  loph  more  elongate,  labial  cusps  more  reduced.  It 
differs  from  P.  delicatulus  in  being  larger  for  most  characters:  Snout  to  vent  length 
64.5(56.4-71.1)  V.  54.6(50.2-61.7),  total  body  weight  11.8(8.3-17.0)  v.  7.6(6.0-10.0),  greatest 
skull  length  22.9(22.2-23.5)  v.  20.4(20.0-21.0),  upper  molar  row  crown  length  v.  3. 5(3.2- 
3.7),  bulla  longer  v.  3. 8(3. 6-3. 9);  anterior  palatal  foramen  shorter  and  does  not  extend 
beyond  a point  level  with  the  anterior  edge  of  Ml  alveolus;  parapterygoid  fossa  narrower. 
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Table  2 Discriminant  func  tion  scores  for  the  variables  used  for  both  skull  and  external 
c harac  ters  ot  five  spec  ies  of  Pseudomys  ( tahorifex,  chapruani,  delicatulus,  herrnanns- 
burgensis  and  ]oh?iso?ii).  Canonical  variate  values  for  an  individual  specimen  are 
calc  ulated  by  the  summation  of  the  products  of  each  c haracter  value  with  its  func  tion 
score. 


P'ac  tor  No. 

I 

II 

III 

IV 

SKULL 

greatest  length 

-0.003 

-0.237 

-0.099 

-0.114 

nasal  width 

-0.115 

-0.110 

0.074 

0.398 

interoibital  width 

-0.146 

-0.154 

0.108 

0.032 

zygomatic  width 

0.007 

-0.045 

0.110 

-0.227 

mastoid  width 

-0.026 

-0.1  1 1 

0.160 

0.215 

hraincase  width 

0.237 

-0.105 

-0.234 

0.072 

braincase  depth 

-0.004 

0.240 

0.043 

-0.122 

iniei parietal  wicith 

-0.129 

0.010 

0.105 

-0.155 

palatal  length 

0.025 

0.514 

0.116 

0.438 

ant.  palatal  foramen 

-0.157 

-0.140 

0.214 

0.369 

length 

basicranial  length 

-0.170 

0.085 

0.063 

-0.084 

bulla  length 

0.623 

-0.153 

0.062 

0.109 

bulla  width 

0.128 

0.046 

0.036 

-0.032 

upper  molar  row  length 

■0.001 

0.028 

-0.199 

-0.233 

Mi  length 

0.366 

0.026 

-0.499 

0.2.55 

Mi  width 

-0..507 

0.655 

0.726 

-0.453 

MANDIBLE 

lower  molar  row  length 

-0.157 

0.274 

0.148 

-0.058 

cfjndyle-inc  isor  length 

0.123 

-0.017 

-0.078 

-0.079 

141.5 

113.9 

90.2 

41.0 

dl 

21 

19 

17 

15 

% variation  explained 

53.1 

27.8 

15.5 

3.6 

EXTERNAL  I II  HI 


snout  to  vent  length 
tail  length 
pes  length 
ear  length 
hairs/  scale  row 

0.022 

-0.072 

0.249 

0.964 

0.050 

-0.231 

-0.074 

-0.1.56 

0.939 

-0.185 

0.019 

-0.026 

0.953 

-0.274 

-0.116 

67.1 

51.6 

17.0 

df 

■ 8 

6 

4 

% variation  explained 

56.3 

35.6 

7.7 

It  differs  from  P.  johnsoni  in  having  its  dorsal  fur  a brown  rather  than  grey  colour;  pes 
length  averages  shorter  16.6(16.1-17.8)  v.  17.4(16.8-18.5);  greatest  skull  length  averages 
shorter  V.  24.0(23.0-25.9);  bulla  much  shorter  v.  5.4(5. 1-5.7)  and  a greater  intrusion  of  the 
occipital  into  the  postsquamosal  sinus. 
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Figure  1 Type  locality  of  P.  laborifex  adjacent  to  Camp  Creek  Mitchell  Plateau 
(Photo  Dr  R.A.  How). 


If  a specimen  cannot  be  distinguished  on  the  above  criteria  then  it  may  be  diagnosed 
with  the  assistance  of  the  discriminant  function  analysis  presented  herein. 

Pseudomys  laborifex  is  unlikely  to  be  confused  with  other  small  (<  20  gm)  Pseudomys 
which  have  their  distribution  in  or  mainly  in  the  parts  of  the  continent  to  the  south  of  the 
tropics,  or  with  P.  nanus  with  which  it  is  sympatric.  However,  it  differs  from 
these  as  follows: 

P.  bolami  in  having  its  dorsal  fur  brown  rather  than  olive;  both  its  ears  and  pes 
considerably  shorter;  tail  much  less  heavily  furred;  interparietal  width  shorter;  anterior 
palatal  foramen  shorter  and  not  extending  beyond  a point  level  with  the  anterior  edge  of 
the  Ml  alveolus;  interorbital  width  narrower  relative  to  greatest  skull  length;  upper  and 
lower  molar  row  crown  lengths  longer;  Ml  first  loph  more  elongate;  parapterygoid  fossa 
narrower.  P.  desertor  in  lacking  a conspicuous  ring  of  pale  orange  fur  around  the  eye; 
skull  smaller;  anterior  palatal  foramen  not  narrowed  posteriorly;  molar  teeth  smaller  and 
less  robust;  upper  molar  lingual  cusps  much  less  developed.  Ml  occlusal  surface  elongate 
rather  than  oval  in  outline,  first  loph  longer;  bulla  length  much  smaller.  P.  albocinereus 
and  P.  apodemoides  in  having  dorsal  fur  a brown  rather  than  blue-grey  colour;  skull 
smaller  with  proportionately  shorter  rostrum;  bulla  relatively  longer;  molar  row  longer; 
Ml  occlusal  surface  elongate  rather  than  oval  in  outline,  first  loph  considerably  longer; 
anterior  palatal  foramen  shorter,  not  extending  beyond  a point  level  with  the  anterior 
edge  of  the  Ml  alveolus.  P.  pilligaensis  in  having  dorsal  fur  a brown  rather  than 
grey-fawn  colour;  tail  considerably  longer  rather  than  subequal  to  snout  to  vent  length; 
body  and  skull  larger;  bulla  longer  relative  to  greatest  skull  length;  molar  rows  longer; 
first  loph  of  Ml  longer;  labial  cusps  of  Ml  less  well  developed;  anterior  palatal  foramen 
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not  extending  beyond  a point  level  with  the  anterior  edge  of  the  Ml  alveolus.  F. 
novae hollandiae  in  having  dorsal  fur  a brown  rather  than  silver  flecked  with  light  brown 
colour;  bulla  slightly  larger;  anterior  palatal  foramen  shorter,  does  not  extend  beyond  a 
point  level  with  the  anterior  edge  of  Mi  alveolus;  upper  molar  row  longer;  Ml  occlusal 
surface  elongate  rather  than  oval  in  outline  with  first  loph  longer;  labial  cusps  on  upper 
molars  more  reduced;  parapterygoid  fossa  narrower.  P.  nanus  in  having  dorsal  fur  a 
brown  rather  than  a fawn  colour;  tail  longer  rather  than  subequal  to  snout  to  vent  length; 
all  body  and  skull  measurements  considerably  shorter;  rostrum  relatively  longer;  anterior 
edge  of  zygomatic  plate  less  concave;  bulla  less  inflated;  paraf^terygoid  fossa  shallower; 
upper  molar  row  labial  and  lingual  cusps  less  well  developed;  anterior  palatal  foramen 
shorter  and  not  extending  beyond  a point  level  with  the  anterior  edge  of  Mi  alveolus. 


Description 

Skull  and  Dentary  (Figure  2) 

Nasals  exceed  premaxillae  anteriorly;  slight  to  moderate  lachrymal  wings  as 
supraorbital  protuberances;  anterior  edge  of  zygomatic  plate  vertical  or  gently  sloping 
forward,  straight  or  very  slightly  concave  near  base;  outline  of  parietosc|uamosai  suture 
sigmoidal;  blunt  projection  of  occipital  intrudes  approximately  half  way  along  dorsal 
edge  of  postsquamosal  sinus;  anterior  palatal  loramen  short,  generally  extending 
posteriorly  to  a point  level  with  or  just  anterior  to  a line  joining  the  anterior  edge  of  Ml 
alveoli;  anterior  half  of  median  palatal  septum  inflated,  premaxillary  and  maxillary 
septal  suture  near  middle;  presphenoid  narrowing  sharply  anteriorly,  with  slight 
upward  expansion  encircling  optic  foramen;  mesopterygoid  fossa  variable,  ranging  from 
parallel  sides  with  no  obvious  widening  posteriorly  (M 19284)  to  moderately  widened 
posterior  (M2 1766);  parapterygoid  fossa  moderately  deep  and  narrow;  bulla  length  small 
relative  to  greatest  skull  length  (see  Figure  3 for  comparison  with  other  Pseudomys 
considered  in  detail);  interparietal  width  moderate  relative  to  skull  length. 

Dentition  (Figure  2) 

Upper  incisor  opisthodont;  molar  cusp  laminae  gently  tilted  upwards;  labial  cusps 
reduced,  particularly  upper  molar  row;  upper  molar  row  long;  Mi  occlusal  surface  oval 
in  outline,  elongate  first  loph  usually  with  a small  to  moderate  accessory  anterolingual 
cusp,  although  this  is  vestigial  in  three  specimens  M(  14297,  12315,  18072);  first  loph  of 
M[  slightly  bicuspid. 

External  Morphology  (Figures  4 and  5) 

Small  13.0(8.3-17.0)  gm;  tail  length  1 19(104-135)  percent  of  total  body  length;  ear  and 
pes  moderate  length  12.2(11.6-13.4)  and  16.6(16.1-17.8)  respectively.  Plantar  pads 
moderate  size,  particularly  interdigital  and  hallucal  pads,  second  interdigital  pad  reaches 
anteriorly  approximately  three-quarters  the  length  of  third  interdigital  pad;  distance 


425 


Description  of  a new  species  of  Pseudomys  from  the  Kimberley  Region 


426 


BULLA  LENGTH  (mm) 


D.J.  Kitchener  and  W.F.  Humphreys 


Figure  2 Skull,  dentary  and  occlusal  view  of  RHS  upper  molar  row  of  P.  lahorifex  holotype. 
Molar  row  and  ventral  aspect  of  the  skull  as  stereopairs.  Scale  lines;  upper  molar 
row,  1 mm;  skull  and  dentary,  10  mm. 
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Figures  Length  of  bulla  versus  greatest  skull  length  for  didiXilt  Pseudomys  laborifex  (•); 

P.  chapmani  (♦);  P.  hermannsburgensis  (^);  P.  delicatulus  (+)  and  P.  johnsoni 

(■). 
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Figure  4 Pseudomys  lahorifex  holotype,  left 
pes  plantar  surface.  Scale  line,  5 mm. 


between  pads  variable,  but  generally  metatarsal  pad,  hallucal  pad  and  post  hallucal  pad 
approximately  equidistant  from  each  other  (Figure  4). 


Pelage  and  Skin  Colour 

Described  following  Ridgway’s  (1912)  colour  standards  (capitalised),  on  two  ‘puppet’ 
skins  (M14301-2). 

Hairs  on  shoulder,  back  and  flanks  up  to  6.2  mm  long,  base  of  hairs  Neutral  Gray, 
distal  2 mm  Clay,  lightly  tipped  with  Sepia.  Hairs  on  forehead,  rostrum  and  sides  of  face 
shorter  (4.5  mm)  with  distal  one-third  Clay,  tipped  with  Sepia.  Ears  lightly  furred  with  2 
mm  long  hairs,  these  Hair  Brown  on  outer  and  White  on  inner  surfaces.  Guard  hairs  on 
dorsum  numerous  up  to  10.5  mm  long.  Black,  on  flanks  less  numerous,  shorter  (9.5  mm). 
White  tipped.  Hairs  on  ventral  surface  of  body,  throat,  chin,  sides  of  mouth,  manus  and 
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Figure  5 Pseudomys  laborifex,  captured  at  Mitchell  Plateau  in  January  1982  and 


photographed  live  by  Dr  C.  Kemper. 

pes  White  — which  contrasts  sharply  with  Cinnamon  Buff  of  lateral  surfaces;  basal 
one-third  of  ventral  hair  4.5  mm  long  and  Light  Mouse  Gray.  Guard  hairs  on  venter  and 
abdomen  less  numerous,  up  to  7.0  mm  long.  White. 

Hairs  on  tail  1.5  mm  long,  averaging  37.5  hairs/scale  row;  on  dorsal  surface  of  tail  hairs 
Deep  Grayish  Olive,  on  ventral  surfaces  White.  No  terminal  tuft  of  hair  on  tail.  Up  to  35 
mystacial  vibrissae,  posteriorly  these  are  up  to  25  mm  long,  mostly  Sepia  but  tipped  with 
White,  on  edge  of  lips  shorter  (9  mm)  and  White.  Two  genal  vibrissae  — one  long  (up  to 
13.5  mm)  and  the  other  about  three-quarters  this  length.  Sepia;  a single  long  (16  mm) 
supraorbital  vibrissa;  two  short  (6.4  mm)  White  interramal  vibrissae. 

Skin  of  pes  and  manus  Pinkish  Buff.  Skin  of  ear  Snuff  Brown. Ventral  skin  of 
tail  Ivory  Yellow,  dorsal  skin  Buffy  Olive. 

Etymology 

The  name  laborifex  is  neolatin  for  ‘labour  making’,  an  allusion  to  the  great  effort 
required  to  collect  the  specimens  which  form  the  basis  of  this  description. 


Distribution  and  Habitat 

Pseudomys  laborifex  is  known  only  from  the  Kimberley  Region,  Western  Australia, 
where  it  occurs  at  widely  separated  localities  (Figure  6). 
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Fseudomys  labarifex  (x:airs  in  a wide  range  of  liabitats.  At  Mitchell  Plateau  it  is  found 
on  the  laterite  Plateau  surface  in  vegetation  ranging  from  open  low  woodland  dominated 
by  Eucalyptus  latifolia  or  E.  tetradouta  with  scattered  Livistona  eastonii  palms  to  well 
drained  volcanic  soils  with  basalt  exposures  dominated  by  L.  eastonii  to  riparian 
situations  sue  h as  are  described  for  the  type  locality.  Near  the  Drysdale  and  Prince  Regent 
Rivers  it  occurs  in  ‘‘valley  woodlands’',  on  both  heavy  soils  vegetated  With. Melaleuca 
spp.  and  Cc:)chlospermum  fraseri  and  on  sandy  soils  with  sandstone  and  mudstone 
boulders  vegetated  with  Eucalyptus  spp.,  Erythrophleurn  chlorostachys  and  Acacia 
transhiccm  or  Eucalyptus  spp.,  Owenia  vcrnicosa.  Ficus  sp.  md  Acacia  sp.  In  both  tliese 
latter  situations  the  ground  cover  is  a mosaic  of  spinifex  and  c ane  grass  (McKenzie  et  al. 
1974.  McKenzie  e?  ai  1977).  Near  Lake  Argyle  it  was  in  a "valley”  low  open  woodland  of 
Eucalyptus  hrevijolia  over  Plectrachne  pungens  on  a stony  rise  of  reddish  sandy  loam 
(Harold  1982). 


Morphometric  Analyses:  Results  and  Discussion 
Univariate  Analysis 

I'he  species  by  character  statistics  are  shown  in  Table  1.  Sexual  dimorphism  was 
detected  {a  =.05)  in  only  one  of  120  comparisons  (zygomatic  width  inP.  laborifex; 
t = 2.38,  df=13,  P=0.03),  so  subsequent  analysis  was  conducted  on  the  sexes  com- 
bined. 


Figure  6 Distribution  of  T laborifex  in  the  Kimberley  Region,  Western  Australia. 
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Figure  7 Discriminant  function  plot  of  (a)  skull  cha- 
racters and  (b)  external  characters,  of  com- 
bined male  and  female  adult  P.  laborifex 
(•),  P.  chapmani  (♦),  P.  herynannsburgensis 
(^),  P.  delicatulus  (+)  and  P.  johnsoni  (■). 
Group  means, 
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Figure  8 Discriminant  function  plot  of  external  characters  of  combined  male  and  female 
adult  P.  laborifex  (•),  P.  hermannsburgensis  (^)  and  P.  johnsoni  (■).  Group  means, 

Multiple  Discriminant  Analysis 

rhis  analysis  extracted  four  significant  vectors  from  skull  characters  and  three  from 
external  charac  ters,  lire  discriminant  function  statistics  are  given  in  Fable  2.  Vectors  I 
and  II  of  skull  measurements  were  adequate  to  give  complete  separation  of  the  five  species 
of  Figure  7a).  Vectors  I and  II  of  external  measurements  separate  P.  laborifex 

from  P.  chapma7ii'2indP.  delicatulus  {Yigviielh).  Vectors  land  III  on  external  characters 
of  P.  laborifex,  P.  johnsoni  and  P.  hermannsburgensis  does  not  allow  P.  laborifex  to  be 
separated  from  these  other  two  species,  although  it  does  allow  P.  johnsoni  to  be  separated 
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from  P.  hermannsburgensis  (Figure  8).  Populations  of  these  three  species  can  be 
separated  by  each  of  seven  skull  measurements.  That  is  they  separate  by  multiple 
comparison  test  on  each  of  zygomatic  width,  anterior  palatal  foramen  length,  basi- 
cranial length,  bulla  width,  M- width  and  condyle  to  incisor  length. 
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SPECIES 

Figure  9 Dendrogram  of  the  phenetic  relationships  of  combined  male  and  female 
adult:  Pseudomys  laborifex  P-  chapmani  (P.c.),  P.  johnsoni  (P.j.), 

P.  hermannsburgensis  (P.h.)  and  P.  delicatulus  (P.d.)  for  (a)  skull  and  (b) 
external  characters. 


Phenetic  Analysis 

The  cluster  analysis  show  that  on  skull  characters  (Figure  9a)  P.  laborifex  is  closest 
to  P.  johnsoni  and  well  separated  from  P.  hermannsburgensis  and  P,  chapmani; 
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P.  delicatulus  is  quite  distinct.  On  external  characters  (Figure  9b)  P.  laborifex 
is  close  to  P.  hermcmnsburgensis  and  P.  johnsoni  and  well  separated  from  P. 
delicatulus  and  P.  chapinani. 

Appendix 

Measurements  of  the  holotype  of  P.  laborifex  are  as  follows:  greatest  skull  length  23.3,  nasal 
length  8.4.  nasal  width  2.3,  interorbital  width  3.4,  zygomatic  width  11.3,  mastoid  width  8.7, 
braimase  width  10. f),  braincase  depth  7.3,  interparietal  width  7.8.  palatal  length  12.5,  anterior 
palatal  foramen  length  3.9,  basicranial  length  19.7,  bulla  length  4.5,  bulla  width  10.3.  Ml-M?  crown 
length  3.9.  Ml  crown  length  2. 1 . Ml  crown  width  1 . 1 . M^  crown  length  0.8,  Mj-Mi  crown  length  3.5, 
( oronoid  to  angle  length  5.2,  condyle  to  incisor  length  15.1,  snout  to  vent  length  71.1,  tail  to  vent 
length  85.7,  hind  foot  length  10.7,  ear  length  12.0.  hairs  per  scale  row  40  and  live  body  weight  12.0 
gm. 
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Revision  of  Australo-Papuan  Pipistrellus  and  of  Falsistrellus 
(Microchiroptera:  V espertilionidae ) 


D.J.  Kitchener*,  N.  Caputi**  and  B.  Jones* 


Abstract 

A classical  morphological  taxonomic  approach  has  been  used  to  clarify  the  status  of 
Australian  and  New  Guinea  species  usually  placed  in  the  genus  Pipistrellus. 
Multivariate  phenelic  and  phylogenetic  analyses  of  a suite  of  morphological  charac- 
ters were  undertaken  to  determine  the  relationshijis  between  the  taxa  recognised  in  this 
study. 

In  tropical  Australia,  Pipistrellus  tenuis  luestralis  Koopman.  1984,  frojn  coastal  and 
near  coastal  Kimberley,  Northern  Territory  and  western  Queensland  is  elevated  to 
species  status.  Pipistrellus  adarnsi  sp.  nov.  is  described  from  north  Queensland  and 
Northern  Territory. 

In  New  Ciuinea  the  following  species  ol  pipistrelles  are  recognised:  P.  papuanus 
(Peters  and  Doria,  1881 );  P.  angulatus  Peters,  1880;  P.  collimisThom^s,  1920  — as  well 
as  P.  zvattsi  sp.  nov.  whii  h is  described  from  southeastern  coastal  New  Guinea. 

In  more  southern  parts  of  Australia  two  spec  ies  are  recognised  and  placed  in  the 
genus  Falsistrellus  Trou^hton,  1943  [F.  tasrnaniensis  (Gould,  1858)  andP.  macken- 
ziei  sp.  nov.] . The  former  species  is  from  Tasmania,  Victoria,  New  South  Wales  and 
southeastern  Queensland  and  the  latter  is  described  from  southwestern  Western 
Australia. 

I'he  phylogenetic  and  phenetic  analyses  support  the  generic  distinction  between 
Falsistrellus  and  Pipistrellus  and  suggest  that  the  northern- Australian  pipistrelles 
have  evolved  independently  from  New  Guinea  species. 


Introduction 

Named  forms  considered  in  detail  in  this  study  are  those  that  have  been  recorded  from 
Australia.  Papua  Neve  Guinea  and  Irian  Jaya.  These  are  Pipistrellus  tas?nanieusis 
(Gould,  1858)  — southern  Australia  including  Tasmania;  P.  krefftii  (Peters,  1869)  — 
New  South  Wales;  P.  angulatus  Peters,  1880  — Papua  New  Guinea  and  its  southeastern 
islands;  P.  papuanus  (Peters  and  Dcjria,  1881)  — northwestern  Irian  Jaya,  Papua  New 
Guinea,  Queensland;  P.  papuanus  orie?itaPs  Meyer,  1899  — northeastern  Papua  New 
Guinea;  P.  papuanus  collinus  Thomas,  1920  —highland  Papua  New  Guinea;  P. 
ponceleti  Troughton,  1936  — Papua  New  Guinea,  southeastern  islands;  and  P.  tenuis 
luestralis  Koopman,  1984  — Kimberley,  Western  Australia. 


* Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000. 

**  Western  Australian  Fisheries  Department,  Marine  Research  Laboratory,  Waterman,  Western 
Australia  6020. 
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Other  species  considered  are  P.  tenuis  tenuis  (Temminck,  1840),  P.  javanicus  (Gray, 
1838)  and  F.  imbricatus  Horsfield,  1824.  The  type  locality  of  F.  t.  tenuis  is  Sumatra, 
Indonesia.  The  distribution  of  F.  javanicus  includes  South  Assuri  region  (USSR),  Korea, 
Japan,  China  and  South  East  Asia  to  Java  and  the  Philippines  (Honacki  et  al.  1982);  two 
specimens  of  F.  javanicus  reported  from  Australia  (Dobson  1878)  have  been  examined 
and  confirmed  as  F.  javanicus  by  Hill  (1983),  Koopman  (1984)  and  by  us,  but  there 
remains  considerable  doubt  as  to  their  collection  locality.  F.  imbricatus  occurs  in  Java, 
Kangean  L,  Bali  I.  and  Palawan,  Luzon  and  Negros  Is  (Philippines)  (Honacki  et  aL 

1982) .  Lidicker  and  Ziegler  (1968)  report  a possible  record  of  F.  imbricatus  from  Papua 
New  Guinea  and  from  Emirau  I.,  Bismark  Archipelago,  which  is  not  confirmed  (see  Hill 

1983) . 

Pipistrellus  regulus  Thomas  1906,  from  southwestern  Australia,  was  reported  by  Hill 
(1966)  to  be  an  Eptesicus.  It  is  now  recognised  as  Eptesicus  regulus  (Kitchener  and  Halse 
1978). 

There  has  been  considerable  shuffling  in  the  taxonomic  status  of  these  principal 
named  forms  by  the  major  reviewers.  Tate  (1942)  recognised  all  those  named  at  that  time 
as  valid  taxa  but  elevated  collinus  to  species  rank  and  placed  krefftii  as  a subspecies  of  F. 
tasmaniensis.  Laurie  and  Hill  (1954)  considered  both  collinus  and  ponceleti  as 
subspecies  of  F.  angulatus  and  orientalis  as  synonymous  with  F.  papuanus.  Lidicker  and 
Ziegler  (1968)  largely  followed  Laurie  and  Hill  (1954),  but  tentatively  considered 
ponceleti  as  a species  and  more  closely  related  to  F.  imbricatus  than  to  F.  angulatus,  but 
not  to  F.  papuanus  as  suggested  by  Troughton  (1936).  Koopman  (1973)  considered 
angulatuSy  collinus,  ponceleti  and  papuanus  to  be  subspecies  of  F.  tenuis  (Temminck, 
1840).  McKean  and  Price  (1978)  documented  substantial  morphological  differences 
between  bacula  of  these  latter  forms,  but  followed  Koopman  ( 1973)  in  considering  them 
as  subspecies  of  F.  tenuis.  Koopman  (1984)  described  F.  tenuis  westralis. 

Miller  (1907)  diagnosed  Pipistrellus,  which  at  that  time  included  about  40  species,  as 
having  the  dental  formula:  I-if,  C-rr,  Pif,  M^;  F not  as  large  as  L,  but  extending 
considerably  beyond  its  cingulum;  P simple,  or  more  often  with  a well  developed 
secondary  cusp  (as  in  F.  pipistrellus).  Canines  usually  rather  stout,  posterior  cutting  edge 
of  usually  with  incipient  secondary  cusp;  P^  barely  or  not  in  tooth  row.  In  1829  Kaup 
(see  Tale  1942:234)  characterised  Pipistrellus  (then  consisting  of  Vespertilio  pipistrellus 
Schreber,  1774and  V.  kuhlUKuhl,  1819)  as  having  short  simple  ears  with  bases  far  apart, 
tragus  short  and  arched  inwards,  and  32  teeth. 

Tate  (1942)  defined  Pipistrellus  as  a short  faced  Vespertilioninae  in  which  the  dental 
formula  is  I|,  Pf . He  considered  that  no  uniform  unspecialised  pipistrelle  existed 
— incisors,  canines  or  premolars  have  in  every  species  acquired  peculiarities.  He 
considered  that  ideally  the  upper  incisors  should  be  subequal  in  size,  each  with  accessory 
cusps  well  set  off;  lower  incisors  scarcely  thickened  and  linearly  arranged;  canines 
without  accessory  cusps;  P^  not  smaller  than  F,  slightly  or  not  displaced  inwards  from 
tooth  row,  leaving  an  obvious  diastema  between  and  P"* . P2  slightly  smaller  than 
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P4  , retained  in  tooth  row.  M§  remains  unmodified  in  all  species  oiPipistrellus.  Tate 
(1942)  recognised  14  species  groups  of  Pipistrellus;  an  arrangement  that  he  con- 
sidered ‘unsatisfactory’  because  these  groups  present  a complex  of  ‘archaic  and 
specialised  structures’. 

The  named  forms  dealt  with  in  this  revision  fall  into  three  of  Tate’s  (1942)  groups  as 
follows: 

(i)  Pipistrellus  coromandra  group  — perhaps  nearest  to  the  group  with  type  species  fP. 
pipistrellus)  but  with  less  depressed  rostrum  and  less  full  braincase;  dentition 
virtually  as  in  Pipistrellus  pipistrellus  with  PI  little  reduced  and  lower  incisors 
scarcely  imbricated;  posterior  canine  cusp  usually  present.  Includes  P.  imbricatus, 
P.  angulatuSy  P.  collinus  and  P.  ponceleti. 

(ii)  Pipistrellus  tenuis  group  — smallest  species  with  radius  lengths  27-30  mm; 
premaxilla  exceptionally  short;  zygoma  weak;  braincase  full,  short;  frontal  region 
rather  steep;  rostrum  low,  somewhat  as  in  P.  pipistrellus;  some  broadening  of 
muzzle;  about  half  area  of  T.  Includes  P.  tenuis,  P.  papuanus  and  P.  papuanus 
orientalis. 

Tate  (1942)  distinguished  the  P.  coromandra  and  P.  tenuis  groups  by  their 
unshortened  premaxilla,  relatively  narrower  palate  and  less  globular  braincase,  but 
noted  that  the  “New  Guinea  forms  papuanus,  angulatus  and  collinus  bridge  the 
gap”  between  these  two  groups. 

(iii)  Pipistrellus  tasmaniensis  group  — Tate  considered  this  group  ‘distinctly  aberrant’; 
distinguished  from  most  pipistrelles  by  unicuspid  V and  presence  of  occipital 
helmet;  Pf  much  reduced;  zygoma  weak.  Includes  P.  tasmaniensis  and  P.  krefftii. 

Ellerman  and  Morrison-Scott  (1951)  reviewed  more  recent  taxonomic  appraisals  of 
Pipistrellus.  They  concluded  that  “strictly  speaking  Pipistrellus  is  not  more  than  a 
subgenus  of  Eptesicus,  which  itself  might  be  referred  to  Vespertilio”.  This  conclusion 
was  based,  in  the  main,  on  the  unreliability  of  the  presence  of  P^  as  a diagnostic  generic 
character  for  Pipistrellus.  However,  for  convenience  only,  these  authors  followed  Miller 
(1907)  and  Tate  (1942)  in  their  treatment  of  Pipistrellus,  also  incorporating  Sco/ozou^,  as 
did  Honacki  et  al.  (1982).  Hill  (1976),  however,  considered  Scotozous  to  be  transitional 
between  Pipistrellus  and  the  ‘nycticeine’  genera  of  Tate  (1942). 

The  dubious  nature  of  the  presence  or  absence  of  P^  to  distinguish  between  Pipistrellus 
and  Eptesicus  is  further  discussed  by  Hill  and  Topal  (1974)  and  Kock  (1969)  who  point 
out  that  in  several  species,  presence  of  P^  varies  intraspecifically.  Unfortunately  no  other 
diagnostic  morphological  characters  additional  to  P^  have  been  discovered  to  distinguish 
Pipistrellus  and  Eptesicus  (Koopman  1975,  Heller  and  Volleth  1984).  The  latter  authors 
pointed  out  that  classifications  based  on  this  tooth  character  “may  well  prove  to 
misrepresent  natural  relationships”;  they  suggest  de-emphasising  the  importance  of  P^ 
and  focusing  on  karyotype  and  bacula.  While  these  characters  allow  them  to  readily 
characterize  Eptesicus  (after  the  Australian  species  are  removed  from  this  genus)  (50 
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chromosomes,  small  non  stick-like  baculum)  and  Vespertilio  (38  chromosomes,  baculum 
position  either  in  middle  of  penis  or  basal  with  an  additional  long  pseudobaculum),  the 
situation  with  Pipistrellus  is  still  obscure.  In  Pipistrellus  both  the  size  of  bacula  (most 
more  or  less  stick-like)  and  number  of  chromosomes  (26-44)  show  considerable 
differences  which  lead  them  to  suggest  that  “a  closer  examination  may  possibly 
justify  splitting  the  genus”. 

Of  the  Australo-Papuan  Pipistrellus,  there  has  been  most  confusion  as  to  the  generic 
placement  of  P.  tasrnaniensis.  Iredaleand  Troughton  (1934)  placed  it  in  Glischropus,  but 
it  clearly  has  no  place  in  this  genus  (see  Tate  1942).  As  noted,  Tate  (1942)  drew  attention  to 
its  distinctive  characteristics  and  Troughton  ( 1943)  erected  the  new  genus  Falsistrellus  to 
accommodate  it.  The  brief  diagnosis  for  Falsistrellus  distinguishes  it  from  Pipistrellus  by 
having  the  minute  unicuspid  P rotated  so  that  the  normal  hindward  convexity  is  turned 
outwards  against  the  canines.  In  this  revision  we  concur  with  Troughton  (1943)  and 
consider  that  there  is  sufficient  morphological  (and  electrophoretic  evidence,  M.  Adams 
pers.  comm.)  to  warrant  generic  distinction  between  tasrnaniensis  and  the  other  small 
pipistrelles  that  we  include  in  this  study. 

As  noted  earlier,  the  northern  Australian  and  Papua  New  Guinea  species  we  studied 
belong  to  the  P.  coromandra  and  P.  tenuis  groups  or  are  annectant  between  these  groups 
(Tate  1942).  Both  these  groups,  particularly  P.  coromandra  are  most  similar  to  the 
Pipistrellus  pipistrellus  group  and  we  consider  them  representative  of  Pipistrellus  (sensu 
stricto). 

Our  detailed  re-diagnosis  of  Falsistrellus  is  compared  with  the  other  small  Pipistrellus 
considered  herein.  We  make  no  attempt  to  compare  it  in  detail  with  Pipistrellus  (sensu 
lato);  such  a comparison  would  appear  to  be  unprofitable  at  this  juncture  because  the 
available  evidence  suggests  strongly  that  the  remaining  pipistrelles  are  not  a 
monophyletic  group. 


Methods 

Morphology 

Teeth  — terminology  of  tooth  structure  follows  Slaughter  (1970)  and  is  illustrated  for 
upper  and  lower  molars  in  Kitchener  and  Caputi  (1985). 

Skull,  dentary  and  externals  — twenty  five  measurements  (in  mm)  of  skull  and  12  of 
external  characters  were  recorded,  from  adult  specimens  only;  these  are  listed  in  the 
sections  ‘Specimens  Examined’,  measurements  of  holotypes  and  unique  specimens  are 
listed  in  Appendix  I.  Subadults  and  juveniles  were  diagnosed  on  the  basis  of  epiphyseal 
swellings  of  the  metacarpal  joints.  The  terminology  used  follows  Kitchener  and  Caputi 
(1985).  Colours  of  pelage  and  skin  are  capitalised  where  they  follow  the  Ridgeway  (1912) 
colour  charts. 

All  measurements  were  recorded  with  dial  calipers.  The  positions  of  these  measure- 
ments are  indicated  in  Figure  1. 
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Figure  1 Skull,  dentary  and  external  body  measurements  referred  to  in  text  and  their  re- 
cording points.  GL:  greatest  skull  length;  AOB:  anteorbital  width,  between  infra- 
orbital foramina;  LOW:  least  interorbital  width;  ZW : zygomatic  width;  ROL: 
rostrum  length,  from  LOW  to  anterior  edge  of  premaxilla;  MW:  mastoid  width, 
between  mastoid  processes;  BW:  braincase  width,  at  centre  of  zygomatic-squamosal 
contact:  CH:  cranial  height,  lower  arm  of  calipers  placed  level  with  pre-  and  basi- 
sphenoid,  upper  arm  in  contact  with  apex  of  skull;  PL:  palatal  length,  excluding 
postpalatal  spine;  PPW:  postpalatal  width;  BL:  basicranial  length,  between  anterior 
edge  of  foramen  magnum  and  anterior  edge  of  premaxilla;  BUL:  bulla  length, 
excluding  eustachian part;  BB:  wddth  of  basisphenoid  between  cochlea;  OB:  distance 
outside  bullae,  caliper  points  in  contact  with  antero-dorsal  edge  of  tympanic  ring; 
CW:  canine  width,  maximum  diameter  at  base:  RC^-LG^:  inter  upper  canine 
distance,  at  base  of  cusp;  C*  -M^  : upper  maxillary  tooth  row  crown  length,  anterior 
edge  of  C*  to  posterior  edge  M^;  M -M^:  upper  molar  crown  length,  anterior  edge 
parastyle  to  posterior  edge  M^;  M^L:  upper  second  molar  crown  length,  an- 
terior edge  of  parastyle  to  posterior  edge  of  metastyle;  M^W:  upper  second  molar 
crown  width,  lingual  base  of  protocone  to  buccal  face  of  paracone,  at  right  angles 
to  occlusal  surface;  M^W:  upper  third  molar  crown  width,  as  for  M^W;  RM^-LM^ : 
inter  upper  third  molar  distance,  across  buccal  face  of  paracone  of  RM^  and  LM^ ; 
LR:  low^er  tooth  row,  posterior  edge  M3  to  anterior  edge  of  dentary;  RG:  angular 
ramus  to  dentary  condyle,  blade  caliper  along  anterior  face  of  ramus  and  measuring 
to  posterior  edge  of  articular  condyle;  DL:  dentary  length,  from  condyle  to  anterior 
tip  of  dentary:  HV:  body  length,  tip  of  rhinarium  to  anus.  TV:  tail  length,  tip  to 
anus;  EL:  ear  length,  apex  to  basal  notch;  EW:  ear  width  across  basal  lobes;  TL: 
tragus  length;  RL:  radius  length;  MG  III:  metacarpal  III  length;  PI:  digit  III,  phalanx 
I length;  PII:  digit  III,  phalanx  II  length;  PHI:  digit  III,  phalanx  III  length;  TIB: 
tibia  length  and  PL:  pes  length. 
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Morphometric  Analyses 

Sexual  dimorphism  was  examined  using  a two  factor  analysis  of  variance  for 
measurements  of  each  of  the  skull,  dentary,  teeth  (skull  characters)  and  external 
characters  for  the  factors-species  and  sex. 

Canonical  variate  (discriminant)  analyses,  using  both  the  skull  and  external  measur- 
ements, were  performed  for  each  species  using  SPSS  (Nie  et  al.  1975)  and  GENSTAT 
Package,  Rothamsted  Experimental  Station.  To  obtain  an  unbiased  estimate  of  the 
correct  classification  rate,  the  canonical  variate  analyses  were  repeated  using  only  a 
randomly  chosen  90  percent  of  the  specimens;  the  canonical  variate  funiions  so  obtained 
were  then  used  to  classify  the  remaining  10  percent  of  the  specimens. 

In  some  of  the  canonical  variate  analyses,  a Mahalanobis  distance  matrix  was  obtained 
and  subjected  to  a minimum  spanning  tree  analysis  and  a hierarchical  cluster  analysis 
using  the  unweighted  pair  group  mathematical  averaging  method  (UPGMA). 

Cladistic  analyses  were  performed  using  the  Wagner  78  program  for  constructing  trees. 
These  analyses  were  based  on  the  mean  values  (range  coded)  of  the  skull  and  external 
characters  of  the  specimens  in  the  species. 

The  above  analyses,  canonical  variate  analyses,  minimum  spanning  tree,  cluster 
analyses  and  cladistic  analyses  were  also  performed  after  attempting  to  correct  for  size  in 
the  37  variables.  This  was  done  by  a principal  component  analysis  of  the  within-species 
correlation  matrix  on  the  skull  and  external  variables.  The  latent  vectors  of  this  analysis 
were  then  examined  to  determine  if  the  first  (and  second)  vectors  had  values  which 
suggested  that  the  vector(s)  were  size  vectors.  If  this  was  the  case  then  the  PC  scores 
associated  with  these  vectors  were  omitted  from  the  canonical  variate  and  other  analyses. 


Institutional  Specimens 

To  denote  the  institutional  origin  of  specimens,  their  catalogue  numbers  are  prefixed 
by  the  following  abbreviations: 


A 

AM 

AMNH 

BM 

C 

CM 

JM 

MSNG 

QVM 

SAM 

WAM 

EBU 


Hobart  Museum 
Australian  Museum,  Sydney 

American  Museum  of  Natural  History,  New  York 
British  Museum  (Natural  History),  London 
Museum  of  Victoria,  Melbourne 
CSIRO  Wildlife  Collections,  Canberra 
Queensland  Museum,  Brisbane 
Museo  Civico  di  Storia  Naturale,  Genova 
Queen  Victoria  Museum,  Tasmania 
South  Australian  Museum,  Adelaide 
Western  Australian  Museum 

Evolutionary  Biology  Unit,  South  Australian  Museum,  Adelaide 
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Systematics 

Falsistrellus  Troughton,  1943 

Falsistrellus  Troughton,  1943:  ‘Furred  Animals  of  Australia’,  Angus  8c  Robertson,  Sydney. 
Type  Species 

Falsistrellus  tasmaniensis  (Gould,  1858) 

Referred  Species 

Falsistrellus  mackenziei  sp.  nov. 

Diagnosis  (mean  values) 

Falsistrellus  differs  from  Pipistrellus  (sensu  stricto),  as  reflected  by  the  following 
species  of  Pipistrellus:  westralis,  adamsi  sp.  nov.,  papuanus,  wattsi  sp.  nov.,  angulatus 
and  collinuSy  in  being  considerably  larger  in  all  measurements.  Comparison  between 
selected  measurements  of  the  small  species  ol  Falsistrellus  ( tasmaniensis)  and  the  largest 
of  the  representative  Pipistrellus  positively  identified  in  the  Australian  zoogeographic 
region  fF.  collinusj'dre'as  follows;  greatest  skull  length  (18.3  v.  13.2),  mastoid  width  (10.3 
v.7.5),  C^-M^  (7.1  V.  4.7),  deniary  length  (13.9  v.  9.4),  radius  length  (50.8  v.  37.2),  tibia 
length  (21.9  v.  15.4);  narrower  braincase  with  parietal  less  inflated  laterally  such  that 
braincase  narrower  relative  to  greatest  skull  length  (0.48  v.  0.52);  dorsal  profile  of  skull 
flatter;  marked  occipital  crest  formed  by  prominent  sagittal  and  larnbdoidal  crest  — these 
crests  are  absent  or  much  weaker  in  Pipistrellus;  posterior  apex  of  skull  projects  further 
posteriorly,  usually  beyond  supraoccipital;  supraorbital  tubercles  much  more  prominent, 
linked  by  much  more  prominent  crests  to  sagittal  crest  in  interorbital  region;  glenoid 
surface  lor  mandibular  condyle  wider  than  long  rather  than  subcircular  or  square;  I* 
unicuspid  rather  than  bicuspid;  F very  small,  barely  above  height  of  V buccal  cingulum 
rather  than  approximately  half  to  two-thirds  height  of  P;  F swivelled  such  that  it  is 
outside  the  line  of  the  tootli  row  against  the  posterolateral  surface  of  P,  rather  than  little 
or  not  extruded  from  line  of  tooth  row;  hypocone  more  developed;  anterolingual 
( usp  small  to  absent  rather  than  well  developed;  broad  at  base  rather  than  narrowly 
elongate;  C‘  lingual  cingulum  more  prominent  with  more  prominent  cusplets;  lower 
incisors  imbricate,  close  contact,  rather  than  not  imbricate  and  frequently  not  in  contact; 
P2  much  smaller,  less  than  half  crown  area  and  half  height  of  P4  rather  than  greater  than 
three-quarters  crown  area  and  more  than  half  height  of  P4;  M 1.3  fn  st  triangle  subequal  to, 
rather  than  considerably  smaller  than,  the  second  triangle;  coronoid  process  of  mandible 
more  erect,  length  of  ptjsterior  edge  subequal  to  anterior  edge  rather  than  much  longer; 
rectangular-shaped  baculurn  without  bifurcated  distal  end  and  without  narrow  shaft  and 
obviously  broader  basal  part;  glans  penis  short  and  broader  with  wider  flanges  and  no 
prominent  distal  lobe  or  fleshy  spines;  line  of  sujjratragus  projected  posteriorly,  meets 
tragus  at  approximately  its  mid  point,  rather  than  two-thirds  up  its  length.  Differs  at  an 
average  of  80  percent  of  the  36  allozyme  loci  examined  (M.  Adams  pers.  comm.). 
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Differs  from  Pipistrellus  (sensu  lato)  by  its  larger  size  (Tate  1942),  F small  and 
swivelled  outwards  against  F,  such  that  it  is  extruded  from  the  line  of  tooth  row 
(Troughton  1943);  and  a combination  of  unicuspid  F,  tiny  and  pronounced  occipital 
crest  (Tate  1942). 


Falsistrelliis  tasmaniensis  (Gould,  1858) 

Figures  2,  3,  4,  5a,  6a,  7,  17;  Tables  1 and  2 

Vespertilio  tasmaniensis  Gould,  1858  (1863):  Mammals  of  Australia,  III.  PL  XLVIII  (with 
text). 

Vesperugo  krefftii  Peters,  1869:  Mber,  K.  Preuss  Akad,  Wiss.,  p.  404,  New  South  Wales. 


Hoiotype 

BM43.2.22.6,  skin  and  partial  skull  (with  only  rostrum  and  toothrows),  from  Fasmania. 


Diagnosis  (mean  values) 

Differs  from  F.  by  being  generally  smaller:  greatest  skull  length  (18.3 

V.  19.2),  zygomatic  width  (12.4  v.  13.2),  braincase  width  (8.8  v.  9.1),  mastoid  width 
(10.3  V.  10.5),  palatal  length  (8.9  v.  9.2),  digit  111,  phalanx  I (18.8  v,20.2);dcntary 
shorter  relative  to  basicranial  length  (Figure  2);  glans  penis  generally  both  slightly 
smaller  and  with  dorsal  hump  and  lateral  wings  reduced;  baculum  longer  for  any' 
given  basal  width  (Figure  3),  without  notched  basal  dorsal  ridge.  Specimens  not  dis- 
tinguished on  the  above  may  be  allocated  by  using  the  discriminant  functions  de- 
tailed later. 

Description  (mean  and  range) 

Skull  and  Dentary  (Figure  4) 

Large  robust  skull:  greatest  length  18.3  (17.5-19.0),  zygomatic  width  12.4  (1 1.6-13.0), 
interorbital  width  5.0  (4. 7-5. 3),  braincase  width  8.8  (8. 3-9.2).  mastoid  widili  10.3  (9.4- 
10.7);  dorsal  skull  profile  relatively  flat,  frontals  rising  only  slightly  in  interorbital 
region;  anterior  nares  shape  reaching  posteriorly  to  a line  joining  anterior  edge  or  centre 
of  infraorbital  foramina;  supraorbital  tubercles  slight  to  small;  infraorbital  foramen 
moderate  to  large,  subcircular,  above  parastyle,  separated  from  orbit  by  narrow  to 
moderate  lachrymal  bar;  zygoma  weak;  anteropalalal  emargination  spatulate,  extends  to 
P2;  palatal  depression  moderate;  postpalatal  width  moderate  2.1  (1.9-2. 4);  postpalatal 
spine  moderate,  broadly  triangular;  pterygoid  processes  moderate,  broadly  triangular, 
posterior  edge  concave;  sphenorbital  sinus  elongate,  extends  well  anterior  to  posterior 
margin  of  palate;  bulla  length  moderate  3.6  (3. 3-3. 9),  cover  c.  two-thirds  cochlea, 
eustachian  part  short,  blunt;  median  sphenoid  depression  slight  to  absent;  basisphenoid 
pits  moderate  to  shallow;  P^  tiny,  less  than  half  size  F,  level  with  or  slightly  lower  than  C' 
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cingulum;  P'*  buccal  edge  slightly  notched,  two-thirds  height  C^;  paracrista 

increasing  in  length  posteriorly;  metacrista  subequal;  with  obvious  paracrista, 
postparacrista  and  premetacrista  but  with  mesostyle  and  metacone  greatly  reduced, 
metacrista  and  metastyle  absent;  paracone  and  metacone  decrease  in  height  from  M^'^; 
moderate  cingula  encircle  V and  P (except  for  the  region  of  contact  with  P),  as  well  as 
and  P^;  buccal  cingula  absent  slight  posterior  cingula  small  to  moderate 


Table  la,  b.  Measurements  in  mm  (see  Figure  1 for  code  to  characters),  for  adult  Falsistrellus  tasmaniensis,  F.  mackenziei, 
Pipistrellus  westralis,  P.  adamsi,  P.  papuanus,  P.  wattsi,  P.  angulatus,  P.  collinus,  P . javanicus  d^nd  P.  imbricatus.  N, 
sample  size;  x,  mean;  SD,  standard  deviation;  Mn.  minimum  and  Mx.  maximum,  (a)  skull,  dentary  and  teeth  and  (b) 
externals. 

Table  la 


Skull.  Dentarv  and  Teeth  Characters 


(;i. 

AOB 

I.OW 

Z\V 

ROl. 

MW 

BW' 

(;h 

PL 

PPW 

Bl. 

Bl'l 

BB 

OB 

c;w’ 

RC 

I.C' 

C!M;  M!M? 

M?l. 

Mm’ 

M?W' 

RM? 

l-Ml 

l.R 

RC 

Dl. 

F.  tasmaniensis 

N 

56 

56 

56 

52 

54 

51 

56 

55 

56 

56 

56 

52 

56 

56 

56 

56 

56 

56 

56 

56 

56 

56 

55 

55 

55 

X 

18.3 

6.1 

5.0 

12.4 

7.7 

10.3 

8.8 

6.9 

8.9 

2.1 

16.1 

8.6 

1.9 

9.1 

l.l 

6.2 

7.) 

4.7 

1.7 

2-0 

2.1 

7.9 

8.4 

4.1 

13.9 

SD 

0.39 

0.22 

0.13 

0.31 

0,51 

0,27 

0.19 

021 

0 26 

009 

0 43 

0.15 

0 15 

0.18 

0.06 

0-22 

0.17 

0.11 

0,06 

0.09 

0,09 

0.21 

021 

0 16 

0.34 

Mn 

17.5 

5.7 

4,7 

11.6 

7.0 

9.4 

8 3 

6,4 

82 

1.9 

15.1 

3,3 

1.6 

8.7 

0.9 

5.6 

6.8 

44 

1 6 

1 8 

1 8 

74 

79 

3.8 

13.0 

Mx 

19.0 

6.5 

5 3 

130 

8.5 

10.7 

9.2 

73 

9-5 

2.4 

16.7 

3.9 

2.2 

9.5 

1 2 

6 6 

7 4 

4.9 

1-9 

2.2 

2.3 

8 3 

8.8 

4.4 

14.5 

F.  mackemiei 

N 

50 

53 

51 

44 

52 

46 

48 

17 

19 

48 

18 

48 

49 

49 

54 

.54 

53 

53 

53 

54 

53 

49 

52 

53 

50 

X 

19.2 

6.5 

5.0 

13.2 

8.0 

10.5 

9 1 

7 4 

92 

22 

16.5 

3.7 

2.0 

9.5 

1.2 

b 7 

74 

49 

1 9 

2.3 

2.2 

8.4 

8.9 

4.4 

14.8 

SD 

0 42 

0 20 

0 1! 

0 38 

0.27 

0.29 

0.21 

0.2.3 

0,27 

0.12 

041 

0.13 

0 16 

021 

0,09 

0.22 

0.15 

0 15 

0.08 

0.11 

009 

0 20 

0.18 

0 16 

0-32 

Mn 

18.2 

6.1 

4.6 

12.2 

7.4 

94 

8.5 

70 

87 

1 9 

15-5 

3.3 

1 7 

9.1 

1 1 

6.2 

7,1 

1.5 

1 7 

2 1 

2.0 

7.9 

8.5 

42 

14.2 

Mx 

20.1 

6.9 

5.2 

13.9 

8,7 

110 

96 

80 

9.8 

24 

17.4 

4,0 

2.2 

9-9 

1 4 

7 1 

78 

52 

20 

2.5 

2.4 

8.8 

93 

5-0 

15.6 

F.  westralis 

N 

18 

16 

17 

7 

18 

18 

18 

17 

18 

17 

18 

18 

18 

18 

18 

16 

18 

18 

18 

18 

18 

17 

17 

18 

17 

5 

11.4 

36 

3.6 

7.5 

1.7 

6.7 

6.2 

4,3 

5 1 

I 6 

9-5 

2.6 

1.1 

6.1 

0.5 

3,6 

3 9 

2,5 

1 0 

1 2 

1 2 

5,0 

4 8 

2.2 

8.0 

SD 

0.23 

0.14 

0,20 

0 17 

0 18 

0.16 

0 17 

0 13 

0 17 

0.11 

0 20 

0.11 

0 12 

0.13 

005 

0 14 

0 11 

0 11 

0 03 

006 

0 07 

0.13 

0.12 

0,10 

0.17 

Mn 

11. 1 

3.4 

S3 

7.3 

4 4 

6 4 

59 

II 

4.8 

1,5 

9.0 

2.3 

0.8 

5.9 

04 

3-1 

3.7 

2 3 

0.9 

1 I 

l.l 

4.8 

4.5 

2.0 

7.7 

Mx 

11.9 

3,9 

3.9 

7.8 

5.0 

7.0 

6.5 

4 7 

5-3 

1.9 

9 9 

2-7 

1 3 

6.4 

0.6 

3,8 

4.1 

27 

1 0 

1 3 

1 3 

52 

5,0 

2.4 

8.2 

F.  adamsi 

N 

18 

19 

19 

Ifl 

19 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

19 

20 

20 

20 

20 

20 

19 

20 

20 

20 

X 

12.0 

4.0 

37 

8 1 

54 

7 1 

6.4 

4.6 

5.6 

1 5 

10. 1 

27 

1 4 

65 

0 57 

4 2 

1 4 

2.8 

l.l 

1 .3 

1,1 

5.5 

54 

25 

8.9 

SD 

0.24 

0.11 

Oil 

0.07 

021 

0-12 

0 1.5 

0.16 

0 17 

006 

025 

0 08 

0 10 

014 

0.06 

0,13 

0 13 

0 08 

0 05 

006 

00b 

U 12 

0 13 

008 

0.14 

Mn 

117 

3.8 

.3.6 

8,0 

5.0 

6.9 

62 

1 3 

54 

1 3 

97 

2.6 

L2 

6.2 

04 

.3  9 

4 1 

27 

1 0 

1.2 

1.2 

5.3 

5,2 

2,3 

8.7 

Mx 

12.6 

4.2 

39 

82 

57 

7 3 

6 7 

5.0 

6.0 

1 5 

10-5 

2.8 

1-5 

68 

0.6 

4 3 

1 6 

3.0 

1 2 

1 4 

1.4 

.5.7 

5 7 

26 

9 3 

F.  papuanus 

N 

27 

27 

27 

17 

27 

27 

27 

27 

27 

2b 

26 

27 

27 

27 

27 

27 

27 

27 

27 

27 

2j 

27 

27 

27 

27 

X 

11.9 

3.7 

3.5 

79 

5.1 

70 

6.3 

4.5 

52 

1 7 

9 8 

2.6 

1 3 

6.3 

0.59 

40 

4 1 

27 

1 0 

1.3 

1.3 

3.4 

5.1 

2.5 

8.4 

SD 

0..34 

0.16 

0 12 

0.20 

0 26 

0 20 

0 18 

0 14 

0 19 

0.10 

0,31 

0.12 

0 13 

(1  15 

006 

0 14 

0 14 

0 II 

0.05 

0.08 

006 

0 18 

0.15 

0 10 

0.24 

Mn 

11  1 

3.4 

3.3 

7,6 

4 5 

6.6 

6.0 

4.2 

18 

14 

92 

2 4 

10 

6.0 

05 

3 6 

.3.8 

2.4 

0.9 

1 0 

1.2 

5 1 

4 6 

2,2 

8.0 

Mx 

12-5 

4.0 

3.7 

8.3 

5.7 

7 4 

6.9 

4 7 

5,6 

1 8 

10.4 

2.8 

1 7 

6,6 

0.7 

4 2 

1 4 

29 

1 1 

1.3 

1 4 

57 

5.3 

2.6 

8.9 

F.  waltsi 

N 

7 

7 

7 

4 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

X 

11.6 

4,0 

3.7 

79 

4 9 

7 1 

65 

1.4 

h.2 

1.3 

9 6 

2 7 

1 4 

63 

0 56 

1,0 

II 

2.7 

1.0 

1 2 

1-2 

5 1 

5 1 

2.3 

8.3 

SD 

0.48 

0 27 

0 15 

0.42 

0.36 

0.30 

0.24 

0.18 

0.21 

0.07 

0 38 

0 13 

0 21 

02,5 

0 05 

0 23 

0 1(1 

0 13 

0 07 

0 10 

0 10 

0 24 

0.28 

0.16 

0.37 

Mn 

II. 1 

.3.5 

3.5 

7 ! 

4 1 

6.4 

6 1 

4 2 

50 

1 2 

9.2 

2.5 

1,0 

5,9 

0.5 

36 

3.9 

2.5 

0.9 

1 1 

1.0 

4.8 

4.8 

2.1 

7.8 

Mx 

12.5 

4.3 

39 

8 4 

5.3 

74 

6.8 

4.8 

,5.7 

1 4 

10.3 

28 

1 6 

6.7 

0 6 

4 3 

4 1 

2.9 

1.1 

1.1 

1.3 

5.5 

.5.7 

2.6 

9.0 

F.  angulatus 

N 

18 

18 

19 

14 

18 

19 

19 

19 

18 

18 

17 

19 

19 

19 

18 

17 

18 

19 

19 

19 

19 

18 

18 

18 

18 

X 

12,2 

.3.6 

.3  4 

7.6 

5,1 

6.9 

6 4 

1.6 

.5.5 

l.l 

10  1 

2.6 

1.3 

6.2 

0.56 

3.7 

4 3 

28 

1.0 

1.2 

1.2 

5 2 

5.3 

2.4 

8.5 

SD 

0.18 

0.09 

0 13 

0 14 

0 18 

0 26 

0.16 

0 14 

0.18 

0.08 

025 

0 10 

o.im 

O.ll 

0 0.5 

0 12 

0 1.5 

0.08 

0.05 

0.04 

0 07 

012 

0.13 

0 13 

0.19 

Mn 

11.9 

3,4 

32 

7.3 

4.8 

6.6 

6.1 

4.3 

-5  1 

1 3 

9.6 

2 5 

1 2 

60 

0.5 

3.5 

4.0 

2,6 

1 0 

1 1 

1 1 

5.0 

5.0 

2.1 

8.1 

Mx 

12.5 

3.7 

.3.7 

78 

5.5 

77 

6 7 

4.9 

5.7 

1 5 

106 

2.8 

1.5 

6,4 

0.6 

40 

4-5 

2.9 

1 1 

t-2 

1 3 

5.4 

5-5 

2.5 

8.8 

F.  collinus 

N 

4 

5 

5 

1 

5 

2 

4 

o 

1 

3 

2 

2 

2 

2 

5 

5 

5 

5 

.5 

5 

5 

5 

5 

5 

X 

13.2 

4.1 

3.5 

8,8 

.5  3 

7-5 

6.8 

5.0 

6.0 

1 6 

113 

.3.1 

1 8 

7 1 

0.80 

4.2 

1.7 

3.1 

1.3 

1 4 

1 5 

.5,8 

6.0 

2.8 

9.4 

SD 

0.32 

0.22 

0,21 

— 

0.45 

0 14 

0.10 

0 07 

0 26 

0 15 

0 14 

0 07 

0.28 

0.07 

0.07 

0,28 

0.18 

0.07 

0 05 

007 

008 

0 24 

0.07 

0.17 

0.22 

Mn 

12.9 

3.9 

.3,3 

8.8 

4.8 

7.4 

6.7 

! 9 

.5,6 

1.5 

II  2 

.3  0 

1.1 

7.0 

0,7 

37 

1 1 

30 

i.2 

1.3 

1.4 

5.4 

5.9 

2.5 

9.1 

Mx 

13.5 

4.4 

38 

8,8 

5.9 

7.6 

6.9 

5.0 

6.2 

1.8 

11.4 

.3.1 

1.5 

7 1 

09 

44 

4 9 

3.2 

t .3 

1.5 

1.6 

6.0 

6 I 

2,9 

9.7 

F.  jai'anicus 

N 

11 

11 

11 

6 

11 

li 

II 

II 

II 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

II 

11 

11 

II 

9 

9 

X 

1.3.1 

14 

3.7 

87 

5.5 

7 5 

6.8 

4.8 

6.1 

1.8 

110 

2.9 

1.3 

7.0 

09 

4 4 

4.9 

3 i 

1.2 

l.l 

i.5 

5.9 

6.0 

2.8 

9.5 

-SD 

0.34 

0 14 

0 18 

035 

0,22 

0.25 

0.24 

0.15 

0.27 

0.15 

0.40 

0,13 

0 15 

0.17 

0.05 

0 13 

0 18 

0-13 

0.07 

0.05 

O.W 

0.11 

0 19 

0 16 

0.34 

Mn 

12.5 

4.3 

.3-3 

8.1 

5,1 

7.1 

6,3 

4.5 

5.6 

1.6 

10.2 

2.6 

1 0 

6.8 

0.8 

4.2 

4.6 

2.9 

1 1 

1 4 

1 4 

5.8 

5.7 

2.6 

8.8 

-Mx 

13.4 

4.7 

4.0 

94 

5.9 

7.9 

7.1 

.5.1 

64 

2.1 

11. ,5 

3.1 

1,5 

7.4 

0.9 

4.7 

5.2 

33 

1,3 

1.5 

1.5 

6.2 

6.3 

3.0 

9.9 

F.  imbricatus 

N 

7 

7 

7 

5 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

X 

12.4 

4.1 

3.6 

8.5 

4.2 

7.2 

6.8 

.5.0 

5.2 

1.4 

10.2 

3.0 

0.74 

7.1 

0,89 

4.3 

4.2 

8.0 

1.2 

1,5 

1.5 

5.4 

5.4 

2,7 

8.7 

SD 

0.23 

0.14 

0.10 

0.38 

0.10 

0.36 

0.24 

0.11 

0.26 

0.1 1 

0.21 

0.13 

0.10 

0.36 

0.07 

0.08 

0.22 

0.12 

0.05 

0.07 

0.05 

0.25 

0.24 

0.16 

0.30 

Mn 

12,2 

4.0 

3.5 

8.1 

4.0 

6.6 

6.4 

4.8 

5.0 

1.3 

10.0 

2.8 

0.6 

6.4 

0.8 

4.2 

3.9 

2.8 

I.I 

1.4 

1.4 

5.0 

5.1 

2.5 

8.3 

Mx 

12.8 

4.3 

3,7 

8.9 

4.3 

7.7 

7.0 

.5.1 

5.7 

1.6 

10.5 

3.2 

0,9 

7.4 

1.0 

4.4 

4.6 

3.1 

1.2 

1.6 

1.5 

5.8 

5.8 

2.9 

9 1 

444 


D.J.  Kitchener,  N.  Caputi  and  B.  Jones 


Table  lb 


External  Characters 


HV 

IV 

EL 

EW 

TL 

RL 

MCIII 

PI 

PH 

PHI 

1 IB 

PI. 

F.  tasmaniensis 

N 

43 

39 

43 

44 

44 

42 

42 

43 

44 

44 

42 

43 

X 

62.3 

47.0 

17.0 

10.7 

9.4 

50.8 

47.9 

18.8 

1 5.0 

12.9 

21.9 

lO.I  , 

SI) 

2.47 

2.29 

1,00 

0.61 

0.56 

1.44 

1.35 

0.70 

0.74 

0.76 

0.77 

0.82 

Mn 

57.0 

40.4 

13.5 

9.4 

8.0 

18.0 

42.8 

16.5 

12.9 

10.8 

20.4 

8.2 

Mx 

66.3 

51.2 

19.1 

11.8 

10.5 

,56.3 

50.0 

20.1 

16.2 

14.4 

23.5 

1 1.9 

F.  mackenziei 

N 

48 

45 

48 

18 

18 

11 

44 

48 

47 

48 

48 

48 

X 

61,7 

46.2 

16.7 

10.8 

9.2 

50,7 

47.8 

20.2 

14.9 

12.4 

22. 1 

10.2 

sn 

2.28 

2.83 

0.98 

0.58 

0.63 

1.24 

1.35 

0.78 

0.70 

0.74 

0.77 

0.69 

Mn 

55. 1 

40. 1 

14.0 

9.5 

7.7 

48.0 

44.6 

17.6 

13.2 

10.0 

20.2 

8.2 

Mx 

66.6 

53.2 

18.3 

12.2 

10.6 

53.7 

.50.0 

21.7 

16.2 

13.6 

23.6 

1 1.6 

P.  westralis 

N 

29 

28 

3! 

.31 

30 

30 

30 

31 

31 

30 

29 

30 

X 

37.0 

31.5 

10.0 

7.5 

5.0 

28.9 

28.0 

II.O 

8.9 

6.5 

1 1.9 

4.9 

SI) 

1.89 

1.76 

0.63 

0.52 

0.29 

0.86 

1.00 

0.43 

0.55 

0.87 

0.45 

0..30 

Mn 

.34.4 

29.0 

8.1 

6.4 

4.7 

27.4 

25.6 

10.2 

7.7 

4.1 

11. 1 

4.4 

Mx 

42.2 

37.2 

11.0 

8.5 

6.1 

30.3 

29,5 

1 1.9 

10.0 

8.4 

12.6 

5.7 

P.  adam.si 

N 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

18 

X 

37.2 

30.1 

11.2 

8.2 

5.8 

31.0 

29.4 

11.3 

9.4 

6.9 

12.3 

5.4 

SI) 

2.40 

1.91 

0.58 

0.41 

0.37 

0,74 

0.63 

0.45 

0.65 

0..54 

0.58 

0.29 

Mn 

33.9 

26.7 

9.4 

7.6 

5.2 

29.8 

28.2 

10.6 

8.4 

6.1 

10.7 

5.1 

Mx 

12.0 

34.6 

12.0 

9.0 

6.6 

32.2 

30.7 

12.2 

11.2 

8.0 

13.1 

5.9 

P.  papuanus 

N 

25 

24 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

X 

38.6 

28.3 

10.5 

7.4 

,5.2 

29.7 

27.7 

10.2 

8.7 

6.2 

12.0 

5.5 

SI) 

2.1 1 

2,42 

0.88 

0.63 

0.57 

1.02 

1.27 

0.65 

0.64 

0.53 

0.65 

0.40 

Mn 

33.9 

21.0 

8.4 

5.9 

3.5 

27.6 

25. 1 

9.2 

7.6 

5.0 

10.9 

4.9 

Mx 

41.8 

32.7 

11.8 

8.2 

5.9 

31.9 

30.2 

11.1 

10.1 

7- 1 

13.2 

6.5 

P.  wattsi 

N 

6 

6 

6 

6 

6 

6 

fS 

6 

6 

6 

6 

6 

X 

37.3 

29.5 

10.9 

7.1 

5.3 

30.9 

28.8 

10.7 

9.2 

6.3 

12.1 

5.4 

SI) 

1.48 

1..39 

0.84 

0.64 

0.30 

0.94 

1.05 

0.56 

0.29 

0. 16 

0.45 

0.43 

Mti 

.36.0 

27-6 

1 0.0 

6.7 

4.8 

29.6 

27-1 

9.9 

8.7 

5.6 

11.7 

4.8 

Mx 

40.0 

31.6 

12.0 

8.4 

5.7 

32.2 

29.9 

1 1,3 

9.5 

6.8 

12.9 

6.0 

P.  angulatu.s 

N 

1-5 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

X 

38.2 

32.1 

11.2 

7.7 

5.7 

32.8 

31.1 

12,3 

10.6 

7-0 

13.5 

5.9 

SI) 

2.48 

0,65 

0.54 

0.30 

1.03 

1.20 

0.51 

0.64 

0.76 

0.36 

0.39 

Mn 

34.7 

27.7 

9.8 

6.7 

5.2 

31.1 

28.5 

11,7 

9.4 

5.0 

12.8 

5.3 

Mx 

41.4 

36.0 

12.1 

8.8 

6.3 

34.8 

32.9 

13.3 

1 1.5 

8.2 

14.0 

6.7 

P.  collinus 

N 





— 

— 

— 

.3 

3 

3 

3 

3 

3 

3 

X 







— 

— 

37.2 

34.5 

13.5 

1 1.3 

7.4 

15.4 

7.6 

SI) 







— 

— 

1.74 

1.14 

0.91 

0.84 

0.27 

1.12 

0.97 

Mn 





— 

— 

— 

35,7 

33.7 

12.5 

10.3 

7.2 

14.2 

6 5 

Mx 

— 

— 

— 

— 

— 

39.1 

.35.8 

14.2 

11.8 

7.7 

16.4 

8.4 

P.  jai'anicu.s 

N 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

X 

40.5 

32.7 

1 1.5 

8.6 

5.3 

3.3.2 

32.0 

12-0 

10.0 

7.1 

13.3 

6.9 

SI) 

2.83 

2.81 

0.37 

0.64 

0.46 

1.07 

1.37 

0.49 

0.72 

0.70 

0.,55 

0.38 

Mn 

36.9 

27.7 

10.9 

7.7 

4.4 

31.7 

30.8 

11.3 

8,8 

5.8 

12.2 

6.4 

Mx 

45.5 

36.3 

12.1 

9.6 

6.0 

35.2 

35. 1 

12.6 

10.8 

8.3 

14.0 

7.4 

P.  imbricatus 

N 





— 

— 

— 

6 

— 

7 

7 

7 

7 

7 

X 









— 

3.3.5 

— 

12.6 

11.2 

5.6 

13.7 

6.7 

SI) 







— 

— 

2.36 

— 

0.62 

0.64 

0.72 

1.26 

0.97 

Mn 





— 

— 

— 

29.0 

— 

11.4 

10.1 

4.8 

1 i.6 

5.4 

Mx 

— 

— 

— 

— 

— 

35.4 

— 

13.2 

12.0 

7.0 

15.5 

7.8 
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Table  2:  Standardised  and  unstandardised  canonical  variates  from  Falsistrellus  tasmaniensis 

and  F.  mackenziei  for  skull  and  external  measurements  with  sexes  combined  (see 
Figure  1 for  code  to  characters).  Canonical  variate  scores  are  calculated  as  the 
summation  of  the  products  of  the  unstandardised  canonical  variates  (in  brackets)  with 
their  length  measurements  plus  the  constant. 


Character  Variate  I 


CH 

0.856  ( 4.100) 

BL 

-1.048  (-2.701) 

BUT 

-0.512  (-3,312) 

CW 

0.535  ( 7.103) 

DL 

1.542  ( 5.171) 

PII 

-0.803  (-1.173) 

CONSTANT  -38.163 


Figure  2 Relationship  between  the  basicranial  length  and  dentary  length  of  Falsistrellus 

tasmaniensis  (♦)  and  F.  mckenziei  (■), 
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anterolingual  cingular  cusp  variably  present  on  P^;  one  to  five  moderate  to  large  lingual 
cingular  cusps  variably  present  on 

Lovv'er  incisors  imbricate,  trilobed,  similar  in  height  but  surface  areals  > l2>  h;  P2balf 
or  less  than  half  height  P4,  crown  area  less  than  half  P4;  P4  three-quarters  height  Ci; 
protoconid  and  hypoconid  decrease  in  height  M1-3;  M1-3  metaconid  and  entoconid 
subequa!  in  height,  paraconid  shorter;  hypoconulid  M3  tiny;  moderate  buccal  cingula  on 
all  lower  teeth  except  Ii_2;  lingual  cingula  absent  Mi_3  except  for  occasional  traces  in 
region  between  paraconid  and  metaconid;  P2-4  encircled  with  moderate  cingula  with 
small  anterior  and  posterior  cingular  cusplets;  Ci  almost  encircled  with  cingula  except 
no  immediate  anterior  cingula,  lingual  cingula  well  developed  terminating  at  about 
one-third  height  of  Ci  in  a small  anterolingual  cusplet;  coronoid  process  of  dentary 
triangular,  erect  with  slightly  rounded  apex. 

External  Morphology  (mean  and  range) 

Robust,  large:  snout  to  anus  length  62-3  (57.0-66.3),  tail  length  47.0  (40.4-51.2),  tibia 
length  21.9  (20.4-23.5),  ears  moderate  length  17.0  (13.5-19.1);  ear  triangular  with  rounded 
apex  recurved  posteriorly;  tragus  more  than  half  length  of  ear  9.4  (8.0-10.5),  moderately 
broad  at  base  with  moderate  semicircular  posterobasal  lobe  narrowing  gently  to  slightly 
rounded  apex,  anterior  edge  slightly  concave,  posterior  edge  moderately  convex;  line  of 
supratragus  projects  laterally  to  meet  tragus  at  its  approximate  mid  point,  antitragus 
small,  low,  thick  lobes;  plagiopatagium  joins  pes  at  lateral  base  of  fifth  digit;  calcar 
approximately  two-thirds  length  of  uropatagium  posterior  margin;  calcaneal  lobe  slight 
and  little  elevated;  pes  moderately  large  10.1  (8.2-11.9). 


Pelage  and  Skin 

Described  from  ‘puppet’  skins.  Dorsum  uniform  Cinnamon  Brown  from  tips  of  hairs 
— the  basal  four-fifths  of  which  are  Mummy  Brown,  interspersed  with  occasional  white 
hairs.  Lateral  face  and  chin  sparsely  furred,  coloured  by  Warm  Buff  of  skin  and  Pale 
Ochraceous  Buff  and  Cinnamon  Brown  hairs.  Ventral  surface  Light  Drab  from  tips  of 
hairs;  in  chest  and  upper  abdomen  central  half  of  hairs  F uscous,  this  darker  central  hal  f of 
hairs  Drab  in  lower  abdomen  and  Light  Drab  near  vent.  Patagia,  snout,  lips,  forearm 
and  feet  Fuscous  Black;  ears  Chaetura  Drab.  Both  ventral  plagiopatagium  and 
uropatagium  lightly  furred  with  Light  Drab,  in  rows  along  patagial  veins  next  to  radius 
and  upper  part  of  uropatagium,  denser  and  less  patterned  on  plagiopatagium  beneath 
humerus. 

Gians  Penis 

Penis  length  7.0  (6.6-7. 5);  head  of  glans  with  relatively  narrow  lateral  wings  and 
generally  low  dorsal  hump;  urethral  groove  Y shaped  with  ventral  part  of  groove 
traversing  length  of  elongated  low  ventral  mound  which  covers  most  of  head;  skin  of 
head  as  overlapping  thin  layers,  frequently  serrated;  preputial  skin  attached  at  base  of 
head  (Figure  5a). 
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BACULUM  BASAL  WIDTH 

Relationship  between  length  and  basal  width  of  baculum  of  Falsistrellus  tasmani- 
ensis  (♦)  and  F.  mackenziei  (■). 


Baculum 

Short  3.04  (2.68-3.33);  base  broad  1.22  (1.08-1.35);  gently  tapering  to  blunt  tip  with 
moderate  vertical  ventral  flanges  forming  a deep  groove  along  its  length,  particularly 
basally;  base  traversed  with  moderately  high  dorsal  ridge  without  medial  notch,  not 
projecting  behind  ventral  posterior  edge  of  base  (Figure  6a).  Relationship  between 
overall  length  (L)  and  basal  width  (W)  is  L = 1.63  W + 1.05  (r  - .83,  N = 13,  p < .01). 

Distribution 

Sclerophyll  forest  of  Great  Divide  and  towards  coast  of  southeast  Queensland,  New 
South  Wales  and  Victoria,  and  Tasmania  (Figure  7). 
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Figure  4 Skull  and  dentary  of  Falsistrellus  tasmaniensis  (WAM  M16582).  Ventral  view  of 
skull  as  stereopairs. 
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Figure  5 Oblique  view  of  head  of  glans  penis  of  (a)  Falsistrellus  tasrnaniensis  (WAM  M16585), 

(b)  F.  mackenziei  (WAM  M13001),  (c)  Pipistrelhis  westralis  (WAM  M23170), 
(d)  P.  adamsi  (EBU  C18),  (e)  P.  papuanus  (AM  4179),  (f)  P.  wattsi  (AM  3815) 
and  (g)  P.  angulatus  (AM  10089).  Scale  line  for  Falsistrellus,  1000  jim  and  for 
Pipistrellus,  100  pm. 

Specimens  Examined 

Victoria:  Daylesford  144«09'E),  3 9 2 d*,  C11488-89,  C16009,  C16011,  C16151:  Dargo 

High  Plains  (37 WS,  147WE),  2d,  C16131,  C17964;  East Gippsland,  593  d,  C25960-64,  C25909, 
C35932-33:  Elmhurst  (37«  IPS.  14302PE),2d.C16376-77;  GlenelgR.,  29 1 d,C24300-02:  Highbrow 
Hill  {37^37'S,  145«23'E),  1 d,  C22306;  Hill  End  (38WS,  MbTO'E),  1 d,  C25325;  Maroondah 
Reservoir  (37038'S,  145034'E).  1 d,  C22224:  Mitta  R.  (36033'S,  147037'E),  1 9,  C14845;  Mt  Avoca 
(37WS.  143'>2PE),  1 9 2 d,  C16357-59:  Mt  Canterbury  \4m2'E),  I d,  C24151;  Mt 

Delusion  (37oi9'S,  I47<^32T.),  1 9 2 d,  C17938-39,  C17943;  Swifts  Ck  (37048'S,  146oi9'E),  2 d. 
Cl 7954,  Cl 7959. 

New  South  Wales:  MtTinderry  (35042'S,  149«i6'E),  49  1 d,  CM2306-09.  CM2233;  Kosciusko  NP. 
(36«02^S,  148032'E),  1 d,  CM6220. 

Queensland:  Emu-vale  (28014'S,  152<’15'E),  1 d,  JM13300;  Killarney  (28019'S.  152017'E), 

1 9 1 d,  JM13301-02. 

Tasmania:  'Tasmania’  2 9 2 d,  A572/1-572/4  and  1?  sex,  BM43.2.22.6  (holotype);  Ferntree 
(42055'S,  147016T),  I d,  ABl/15670;  Hobart  (42f*53'S,  147oi9'E),  1 9 3 d,  A109,  A382,  A434,  A495: 
Launceston  (4  H27'S,  147'^10'E),  29,  QVM  1962/1/71,  QVM  1980/1/427;  Plenty  (42H4'S,  146056'E), 
3 d,  WAM  M16582,  WAM  M16584-85. 


Falsistrellus  mackenziei  sp.  nov. 
Figures  2,  3,  5b,  6b,  7,  8,  17;  Tables  1 and  2 


Holotype 

WAM  M5149,  adult  male,  body  in  alcohol  and  skull  separate,  from  Donelly  (34^  06'S,  1 15°58''E), 
collected  by  W.  Boswell,  3 August  1962. 


Paratypes 

Listed  in  Specimens  Examined. 
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Figure  6 Baculum  of  (a)  Falsistrellus  tasmaniensis  (WAM  M16582),  (b)  F.  mackenziei  (WAM 
M21074),  (c)  Pipistrellus  luestralis  (WAM  M23177),  (d)  P,  adamsi  (EBU  C19), 
(e)  P.  papuanus  (SAM  M2838),  (f)  P.  ivattsi  (CM  1957),  (g)  P.  angulatus  (C  7482) 
and  (h)  P.  collinus  (CM  1638).  Ventral  (i),  lateral  (ii)  and  dorsal  (iii)  view.  Scale 
lines  are  1.0  mm. 
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1 I I I I ' I 

116  128  140  150° 

Figure  7 Distribution  of  specimens  used  in  this  study.  Falsistrellus  tasmaniensis  (♦),  F. 

mackenziei  (■),  Pipistrellus  westralis  (o),  P.  adamsi  (n),  P.  papuanus  (0),P.  wattsi 
angulatus  (v)  and  P.  collinus  (^). 

Diagnosis 

Differs  from  F.  tasmaniensis  by  being  generally  larger:  greatest  skull  length  (19.2  v. 

18.3) ,  zygomatic  width  (13.2  v.  12.4),  braincase  width  (9.1  v.  8.8),  mastoid  width  (10.5  v. 

10.3) ,  palatal  length  (9.2  v.  8.9),  digit  III,  phalanx  I (20.2  v.  1 8.8);  dentary  longer  relative  to 
basicranial  length  (Figure  2);  glans  penis  generally  both  slightly  larger  and  with  dorsal 
hump  and  lateral  wings  enlarged;  baculum  shorter  for  any  given  basal  width  (Figure  3), 
with  notched  dorsal  basal  ridge.  Specimens  not  distinguished  on  the  above  may  be 
allocated  by  using  the  discriminant  functions  detailed  later. 
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Figures  Skull  and  dentary  of  Falsistrellus  mackenziei  (WAM  M5149,  holotype).  Ventral 
view  of  skull  as  stei  eopairs. 
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Description  (mean  and  range) 

Skull  and  Dentary  (Figure  8) 

Large  robust  skull;  greatest  skull  length  19.2  (18.2-20.1);  zygomatic  width  13.2  (12.2- 
13.9);  interorbital  width  5.0  (4. 6-5. 2);  braincase  width  9.1  (8. 5-9. 6);  mastoid  width  10.5 
(9.4-11.0);  supraorbital  tubercles  small  to  moderate;  infraorbital  foramen  small  to 
moderate  separated  from  orbit  by  moderate  lachrymal  bar;  bulla  length  moderate  3.7 
(3. 3-4.0);  buccal  edge  moderately  notched.  Other  characters  as  for  F.  tasmaniensis. 

External  Morphology 

General  shape  of  body,  ears,  tragus,  calcar  and  lobe,  as  for  F.  tasmaniensis;  snout  to 
anus  length  61.7  (55.4-66.6);  tail  length  46.2  (40. 1-53.2);  tibia  length  22. 1 (20.2-23.6);  ear 
length  16.7  (14.0-18.3);  tragus  length  9.2  (7.7-10.6)  and  pes  length  10.2  (8.2-11.6). 

Pelage  and  Skin 

Described  from  ‘puppet’  skins.  Colour  and  furring  similar  to  F.  tasmaniensis  but  with 
slightly  more  rusty  hue  such  that  dorsum  frequently  Dresden  Brown  rather  than 
Cinnamon  Brown  with  base  of  hairs  Prout’s  Brown.  Ventral  surface  Light  Pinkish 
Cinnamon,  base  Sepia.  Hairs  on  ventral  patagia  Light  Pinkish  Cinnamon. 

Gians  Penis 

Penis  length  7.0  (6. 6-7. 5);  head  of  glans  with  broad  lateral  flanges  and  high  domed 
dorsal  and  ventral  mounds;  urethral  grooves  Y shaped;  skin  on  head  overlapping  thin 
layers,  increasingly  serrated  towards  base  of  head;  preputial  skin  attached  at  base  of  head 
(Figure  5b). 

Baculum 

Short  2.75  (2.59-2.96);  base  broad  1.28  (1.13-1.40);  shape  as  for  F.  tasmaniensis  except 
that  dorsal  basal  transverse  ridge  notched  at  centre;  ridge  projecting  behind  ventral 
posterior  edge  of  base  (Figure  6b).  Relationship  between  overall  length  (L)  and  basal 
width  (W).  L=  1.16  W + 1.26  (r  = .75,  N = 13,  p<.01). 


Distribution 

Eucalypt  forests  and  woodlands  of  southwestern  Western  Australia,  does  not  intrude 
into  the  more  inland  or  northern  Wheat  Belt  country  (Figure  7). 


Etymology 

Named  after  Norman  Leslie  McKenzie,  Department  of  Fisheries  and  Wildlife, 
Western  Australia. 


Specimens  Examined 

Western  Australia:  Boddington  (32055'30"S,  1 16026'00"E),  1 9,  WAM  M19169;  Boranup(34WS, 
1I5‘>02'E),  1 d,  WAM  M4059;  Boranup  (34008'S,  115002'E),  1 92^,  WAM  M4182,  WAM  M9890-91; 
Cambray  (33°53'S,  115°40'e),  l9ld,  WAM  M12481-82;  Carey  Brook  (34°26'S,  115°58'E),  19,  WAM 
M7444;  Collie  (SS^SS'S,  IIGW'E),  1 d,  WAM  Ml  1966;  Contine  (32‘^52'S,  116058'E),  1 9,  WAM 
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M7446;  Donelly  (34006'S,  115»58'E),  4 d,  WAM  M5149  (holotype),  WAM  M6328,  WAM  M6360, 
WAM  M21074;  Dwellingup  (32"43'S,  1 16“04'E),  4 9,  WAM  M7770-73:  Harvey  (33007'S,  1 16«02'E),  1 
d,  WAM  M8I09;  Kent  R.  (34“45'S,  117«03'E),  1 9.  WAM  Ml  1352:  Manjimup  (34»08'20"S, 
1 16»38'20"E),  1 9.  WAM  M19847;  Manjimup  (34»08'20"S,  1 16''38'00"E),  2 9,  WAM  M24335-36;  Mt 
Lindesay  (34»52'00"S,  1 17"27'30"E),  2 9,  WAM  M18594-95;  Mt  Mitchell  (34'>46'S,  116“48'E),  1 d, 
WAM  M18178;  Ml  Saddleback  (32“54'30"S,  1 16''28'00"E),  1 9,  WAM  M18840;  Nannup  (33<'59'00"S, 
115°38'30''E),  2 d,  WAM  M7443  WAM  M7447;  Nannup  (33°58'30''S,  1 15°39'00"E),  ^1  d^ 
WAM  M19394;  Nornalup  (34°59  S,  116°51'e),  1 9,  WAM  M24084;  Perup  R.  (34  1130 
S,  116°38'oo"E),  2 9,  WAM  M9967-68;  Silver  Mount  (34°34's,  115°48  E),  1 9 5 d,  WAM 
M12996-98,  WAM  M13001-03:  Walpole  (34‘'50'S,  llb^SS'E),  1 9,  WAM  M12636;  Walpole  (34<>56'S, 
lieoSS'E),  1 d,  WAM  M13004:  Wandering  (32'>07'S,  116»54'E),  1 9,  WAM  M7825;  Wheatley 
(34»07'S,  115“58'E),  3 d,  WAM  M5456-58;  Yarloop  Siding  (32"57'40"S,  1 15»43'30"E),  8 9,  WAM 
M14442-49;  York  (31“53'S,  116»46'E),  1 d.  WAM  M10143. 


Pipistrellus  Kaup,  1829 

Pipistrellus  westralis  Koopman,  1984 

Figures  5c,  6c,  7,  9,  10,  18;  Tables  1 and  3 


Pipistrellus  tenuis  westralis  Koopman,  1984:  Am.  Mus.  Novit.  2778:  13-14. 

Holotype 

Adult  male,  body  in  alcohol  and  skull  separate,  AMNH  216135  (now  lodged  m the  Western 
Australian  Museum,  WAM  M22474),  from  Cape  Bossut,  Western  Australia  (c.  18°40'S,  121°30 
E),  collected  by  GJ.  Nelson,  W.H.  Butler  and  D.E.  Rosen,  15-16  April  1969. 


Diagnosis  (mean  values) 

Differs  from  F.  tennis  (sensu  stricto)  in  that  relative  to  palatal  length  the  least 
interorbital  distance  wider  (0.71  v.  0.64);  depression  of  frontals  more  pronounced; 
anterior  narial  emargination  longer  and  more  acute;  anteropalatal  emargination  much 
larger  and  slightly  squarer;  P“  considerably  more  robust;  posterior  palate  considerably 
less  elevated  above  sphenoid,  lateral  and  ventral  bones  surrounding  posterior  nares  not 
markedly  inflated  as  in  P.  tenuis;  outline  of  posterior  nares  very  much  smaller,  elongate 
rather  than  subcircular:  posterior  internal  ial  septum  wider,  vertical  rather  than  sloping 
such  that  base  of  septum  and  cranial  inflection  of  passage  of  nares  not  visible  behind 
postpalatal  emargination  when  viewed  vertically;  postpalatal  spine  smaller;  sphenorbital 
sinus  projects  anterior  to  posteropalatal  margin  rather  than  terminating  level  with  or 
slightly  behind  it. 

Differs  from  P.  adamsi  in  that  skull,  dentary  and  teeth  are  smaller  in  nearly  all 
characters:  greatest  skull  length  (1 1.4  v.  12.0),  rostrum  length  (4.7  v.  5.4),  mastoid  width 
(6.7  V.  7.1),  C'-M3  (3.9  v.  4.4),  RM^-LM^  (5.0  v.  5.5),  dentary  length  (8.0  v.  8.9);  upper 
canines  much  shorter;  skull  with  more  inflated  parietal  region  and  more  concave 
interparietal  region;  posterior  palate  wider  relative  to  palatal  length  (0.31  v.  0.27), 
posteropalatal  margin  lower  (closer  to  sphenoid),  such  that  posterior  nares  are  distinctly 
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Table  3:  Standardised  and  unstandardised  (in  brackets)  canonical  variates  from  P.  ivestralis, 

P.  adamsi,  P.  papuanus,  P.  xvattsi  and  P.  angulatus  for  skull  and  external  measure- 
ments with  sexes  combined  (see  Figure  1 for  code  to  characters).  Canonical  variate 
scores  are  calculated  as  for  Table  2. 


CHARACTER 

Variate 

I 

Variate 

11 

Variate 

III 

GL 

-1.273  (-4.863) 

-1.390  (-5.310) 

0.932  ( 3.558) 

AOB 

-0.114  (-0.803) 

0,047  ( 0-3291 

-0,172  (-1.207) 

l,OW 

0.267  ( 1,944) 

0.724  ( 5.264} 

-0.751  (-5-460) 

ROL 

-0.077  (-0,355) 

0.926  { 4.245) 

-0.229  (-1.049) 

MW 

-0.447  (-2.229) 

0.123  ( 0.615) 

-0.073  (-0.367) 

BW 

0.812  ( 5.208) 

-1.288  (-8.256) 

0.317  ( 2.030) 

CH 

-0.097  (-0.699) 

0.360  ( 2.584) 

0.033  ( 0-240) 

PI. 

0.836  ( 4.619) 

-0.726  (-4.009) 

-0.910  (-5.028) 

PPW 

-0.938(-10.624) 

0.i76(  1.994) 

-0.092  (-1.044) 

BL 

-0.257  (-0.997) 

0.407  ( 1.579) 

-0.042  (-0.164) 

BUL 

0.333  ( 3.118) 

-0,224  (-2.095) 

-0.010  (-0.089) 

BB 

-0.229  (-1.901) 

0.675  ( 5.605) 

0.428  ( 3.553) 

OB 

0.467  ( 3.145) 

0.138  ( 0.930) 

-0.439  (-2.955) 

CW 

0.288  ( 5.155) 

-0.099  (-1.774) 

0.563  (10.079) 

RC‘-LC’ 

0.200  ( 1.423) 

0.865  ( 6.149) 

0,447  ( 3.176) 

C>-M’ 

1.548  (12.381) 

-0.937  (-7.495) 

0.600  ( 4.802) 

M'-M^ 

-0.958(-11.4t5) 

0,583  ( 6.949) 

-0.135  (-1.605) 

M^l. 

0.129  ( 2.74,5) 

0.382  ( 8.120) 

0.259  ( 5.505) 

M^W 

-0.077  (-1.206) 

0.026  ( 0.408) 

-0.339  (-5.294) 

M^W 

-0.042  (-0.620) 

0.300  ( 4.390) 

0.373  ( 5.457) 

RM^-I.M^ 

-0,736  (-4.796) 

0.294  ( 1.916) 

0-012  ( 0.076) 

I.R 

0.613  ( 3.993) 

-0.380  (-2,475) 

-0-303  (-1.973) 

RC 

-0.530  (-4.967) 

0.575  ( 5.389) 

0.246  ( 2.300) 

DL. 

0.403  ( 1.948) 

1.229  ( 5.943) 

-0.148  (-0.713) 

HV 

-0.677  (-0.311) 

-0.440  (-0.202) 

0.190  { 0.087) 

IV 

-0.771  (-0.351) 

-0.135  (-0.063) 

-0.032  (-0.015) 

EL 

0.193  ( 0.263) 

-0.441  (-0..599) 

0.562  ( 0.764) 

EW 

0.463  ( 0.859) 

-0.061  (-0.114) 

-0.930  (-1.724) 

n. 

0.319  ( 0.731) 

-0.029  (-0.067) 

-0.132  (-0.302) 

RL 

0.339  ( 0.362) 

-0,156  (-0.166) 

0..507  ( 0.541) 

MCIII 

0.371  ( 0.332) 

0.060  ( 0-0.54) 

0.178  ( 0.160) 

PI 

-0.134  (-0.242) 

-0.025  (-0.046) 

-1.300  (-2.345) 

PII 

-0.023  (-0.037) 

0.509  ( 0.792) 

0.771  ( 1-198) 

PHI 

-0.420  (-0.662) 

-0.107  (-0.169) 

-0.196  (-0.309) 

TIB 

0.001  ( 0.002) 

-0.588  (-1.058) 

0.164  ( 0.295) 

PL 

0.528  ( 1.368) 

O.I86  ( 0.482) 

0.146  ( 0.377) 

CONSTANT 

-23.972 

-7.254 

-15.771 
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BACULUM  BASAL  WIDTH 


Figure  9 Relationship  between  baculum  length  and  baculum  basal  width  of  Pipistrellus 

westralis  (O),  p.  adainsi  (□),  P.  papuanus  (0),  P.  wattsi  (^),  P.  angulatus  (V)  and 
P.  collinus  (0).  Regression  lines  drawn  for  significant  correlations  (see  text 
for  equations  and  r values).  J,  Juveniles;  specimens  used  by  McKean  and 
Price  (1978),  remeasured. 


oval  to  elongate  rather  than  subcircular  in  outline;  wider  septum  separating  posterior 
nares;  sphenorbital  sinus  large,  elongate,  extends  anterior  to  posteropalatal  margin 
rather  than  terminating  level  with  or  posterior  to  this  margin;  radius  length  (28.9  v.  3 1 .0); 
ear  less  rounded  at  apex;  tragus  with  smaller  basal  lobe,  posterior  edge  less  convex;  glans 
penis  with  small  distal  fleshy  spines  rather  than  a single  fleshy  tongue;  baculum  longer 
(3.02  V.  2.74)  with  narrower  base  (0.68  v.  0.78)  (Figure  9),  lateral  profile  of  shaft 
considerably  curved  rather  than  straight,  distal  bifurcating  prongs  30%  rather  than  10%  of 
baculum  length. 

Differs  from  P.  papuanus  in  that  the  skull,  dentary  and  teeth  are  smaller  for  most 
characters:  greatest  skull  length  (v.  11.9),  rostrum  length  (v.  5.1),  mastoid  width  (v.  7.0), 
C^-M^  length  (v.  4. 1 ),  RM^-LM^  (v.  5.4),  dentary  length  (v.  8.4);  posterior  margin  of  palate 
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Figure  10  Skull  and  dentary  of  Pipistrellus  ivestralis  (WAM  M23172).  Ventral  view  of 
skull  as  stereopairs. 
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lower,  such  that  outline  of  posterior  nares  more  elongate;  sphenorbital  sinus  elongate, 
extends  anterior  to  posteropalatal  margin  rather  than  terminating  level  or  posterior  to 
this  margin;  tail  longer  relative  to  snout  to  anus  length  (0.85  v.  0.73);  ears  less  rounded  at 
apex;  tragus  posterior  edge  less  convex;  glans  penis  with  small  distal  fleshy  spines  rather 
than  a single  distal  fleshy  tongue;  baculum  much  longer  (v.  1 .97),  base  narrower  (v.  0.72) 
(Figui'e  9),  lateral  profile  of  shaft  considerably  curved  rather  than  straight,  distal 
bifurcating  prongs  30%  rather  than  10%  of  baculum  length. 

Differs  from  P.  wattsi  in  that  skull,  dentary  and  teeth  are  smaller  for  most  characters; 
greatest  skull  length  (v.  11.6),  mastoid  width  (v.  7.1),  C^-M^  length  (v.  4.1);  wider 
posterior  palate  (1.6  v.  1.3);  rostrum  narrower,  as  indicated  by  width  of  RC^-LC^  and 
anteorbital  distances  relative  to  rostrum  length  (0.77  v.  0.82,  0.77  v.  0.82,  respectively); 
postpalatal  spine  shorter  and  more  slender;  posterior  margin  of  palate  lower  such  that 
posterior  nares  elongate  in  outline  rather  than  subcircular;  sphenorbital  sinus  extends 
anterior  to  posteropalatal  margin  rather  than  terminating  level  with,  or  posterior  to  this 
margin:  shorter  radius  length  (v.  30.9);  ears  less  rounded  at  apex;  tragus  posterior  edge 
less  convex:  glans  penis  with  distal  fleshy  spines  rather  than  a single  distal  fleshy  longue; 
baculum  longer  (v.  2.67),  narrower  base  (v.  0.72)  (Figure  9),  lateral  profile  of  shaft 
considerably  curved  rather  than  straight,  distal  bifurcating  prongs  30%  rather  than  10%  of 
baculum  length. 

Differs  from  P.  angulatus  in  that  skull,  dentary  and  teeth  are  smaller  in  most 
characters:  greatest  skull  length  (v.  12.2),  mastoid  width  (v.  6.9),  C‘-M^(v.  4.3),  RM^-LM^ 
(v.  5.2),  dentary  length  (v.  8.5);  the  shape  of  the  skull  differs  in  that  the  face  is  much  less 
concave  and  relative  to  greatest  skull  length  has  a wider  braincase  (0.54  v.  0.52),  wider 
mastoid  (0.59  v.  0.57),  greater  least  interorbital  width  (0.32  v.  0.28);  longer  bulla  (0.23  v. 
0.21):  rostrum  broader  as  indicated  by  the  width  of  RC^-LC^  and  anteorbital  distances 
relative  to  rostrum  length  (v.  0.73  and  v.  0.71,  respectively);  postpalatal  width  wider  (v. 
1.4);  sphenorbital  sinus  extends  anterior  to  margin  of  postpalatal  notch  rather  than 
terminating  level  with  or  posterior  to  this  notch;  radius  shorter  ( v.  32.8);  ear  shorter  (10.0 
v.  1 1.2):  tibia  shorter  (1 1.9  v.  13.5);  ear  without  prominent  concave  posterior  edge;  glans 
penis  with  distal  fleshy  spines  rather  than  a low  distal  central  lobe;  baculum  shorter  (v. 
3.48),  narrower  base  (v,  0.77)  (Figure  9),  lateral  profile  of  shaft  considerably  more  curved 
and  distal  bifurcating  prongs  30%  rather  than  10%  of  baculum  length. 

Differs  from  P.  collinus  in  that  skull,  teeth  and  dentary,  and  external  measurements, 
with  exception  of  postpalatal  width  are  all  shorter;  greatest  skull  length  (v.  13.2),  mastoid 
width  (v,  7.5),  C^-M^  (v.  4.7),  RM^-LM^  (v.  5.8);  posterior  palate  considerably  wider 
relative  to  palatal  length  (v,  0.27);  rostrum  narrower  as  indicated  by  width  of  RC^-LC^ 
relative  to  rostrum  length  (v.  0.79);  face  of  skull  much  less  concave;  sphenorbital  sinus 
extends  anterior  to  posteropalatal  margin  rather  than  terminating  level  with  this  margin; 
radius  shorter  (v.  37.2);  tibia  shorter  (v.  15.4);  baculum  much  shorter  (v.  4.47),  narrower 
base  (v.  0.82)  (Figure  9),  lateral  profile  of  shaft  considerably  more  curved,  distal 
bifurcating  prongs  30%  rather  than  1 0%  of  baculum  length,  base  not  as  markedly  notched. 

Differs  from  P.  javanicus  in  that  all  measurements  are  much  smaller:  greatest  skull 
length  (v,  13.1),  mastoid  width  (v.  7.5),  C^-M^  (v.  4.9),  dentary  length  (v.  9.5),  radius  length 
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(v.  33.2),  tibia  length  (v.  13.3);  least  interorbital  region  broader  relative  to  skull  length 
(0.32  V.  0.28);  posterior  palate  broader  relative  to  palatal  length  (v.  0.30);  lambdoidal  and 
sagittal  crest  do  not  meet  to  form  a slight  occipital  crest  as  in  P.  javanicus;  glans  penis 
with  distal  fleshy  spines  rather  than  a broad  distal  lobe  with  short  spicules;  baculum 
much  shorter  (v.  > 5mm)  with  distal  prongs  30%,  rather  than  10% 'length  of  shaft. 

Differs  from  P.  imbricatus  in  that  most  measurements  are  much  smaller:  greatest  skull 
length  (v.  12.4),  mastoid  width  (v.  7.2),  C^-M^  (v.  4.2),  dentary  length  (v.  8.7),  radius 
length  (v.  33.5),  tibia  length  (v.  13.7).  However,  rostrum  longer  (v.  4.2)  and  narrower  as 
indicated  by  RC^-LC^  andanteorbital  width  relative  to  rostrum  length  (v.  1.02  and  v.  0.98, 
respectively);  posterior  palate  wider  (v.  1.4)  and  distance  between  bullae  wider  (1.10  v. 
0.74);  P2  considerably  larger;  mesial  rostral  groove  more  pronounced;  anterior  nares 
arrow-shaped  rather  than  spatulate;  mesial  edge  of  cochlea  smoothly  curved  and  not 
angular;  postpalatal  spine  smaller;  outline  of  posterior  nares  more  elongate;  baculum 
shorter  (v.  >11),  shaft  slightly  curved  and  not  sinuously  shaped,  distal  prongs  30%, 
rather  than  10%  length  of  shaft. 

Description  (mean  and  range) 

Skull  and  Dentary  (Figure  10) 

Small  fragile  skull:  greatest  skull  length  1 1.4  (1 1. 1-1 1.9),  zygomatic  width  7.5  (7. 3-7.8), 
interorbital  width  3.6  (3. 3-3. 9),  cranial  width  6.2  (5. 9-6.5),  mastoid  width  6.7  (6.4-7. 0), 
dentary  length  8.0  (7. 7-8. 2);  lateral  profile  of  skull  rising  moderately  behind  premaxilla 
to  middle  region  of  parietal,  and  then  almost  level  to  interparietal:  moderate  median 
rostral  depression;  anterior  nares  narrow  arrow-shape,  extending  approximately  to  a line 
joining  posterior  edge  of  infraorbital  foramen;  supraorbital  tubercles  slight  to  absent; 
wide  interorbital  region,  infraorbital  foramen  small,  located  above  M‘  parastyle;  sagittal 
crest  absent;  lambdoidal  crest  weak  and  only  laterally  — no  occipital  crest;  zygoma  weak; 
anterior  palatal  emargination  broad,  spatulate,  reaches  posteriorly  to  centre  of  P^;  palatal 
depression  moderate;  posterior  palate  wide  1.6  (1.5- 1.9)  and  extends  posteriorly  such  that 
viewed  vertically  it  covers  base  of  median  palatal  septum  and  openings  of  posterior  nares; 
posterior  narial  outline  oval  to  elongate;  median  posterior  septum  supporting  palate 
moderately  wide,  short,  vertical;  postpalatal  spine  very  small  and  broadly  triangular; 
pterygoid  process  short,  triangular,  moderately  acute  apex,  slightly  recurved  posteriorly; 
sphenorbital  sinus  slightly  flared  laterally,  extends  anterior  of  posterior  margin  of  palate: 
basisphenoid  depressions  small,  shallow;  bulla  length  moderate  2.6  (2.3-2. 7),  covers 
two-thirds  cochlea;  eustachian  part  varies  from  short  thin  spicule  to  being  barely 
perceptible;  glenoid  surface  for  condyle  of  mandible  subcircular  or  oval  and  longer  than 
wide;  f ^ bicuspid  with  posterior  cusp  varying  in  height  from  a basal  position  to  about  half 
height  of  anterior  cusp;  P four-fifths  length  P,  usually  slightly  shorter  than  posterior 
cusp  P,  wider  base  than  P,  not  extruded  from  tooth  row,  surface  facing  concave; 
diastema  between  P and  C*;  posterior  cutting  edge  at  a slight  to  moderate  angle  to  line 
of  tooth  row  with  moderate  to  absent  basal  cusplet,  base  elongate;  surface  area 
subequal  to  that  of  P,  approximately  half  height  P^  slightly  intruded  from  line  of  tooth 
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row;  paracrista  length  increases  M^*^;  metacrista  length  less  than  or  subequal  to  that  of 
M^;  shape  as  in  F alsistrellus)  paracone  subequal  in  height,  taller  than  paracone 
shorter  than  metacone  metacone  subequal  in  height;  hypocone 

poorly  developed;  protocone  well  developed;  cingula  encircling  (weak  in  antero- 
lingual  area),  and  P^-^;  anterior  cingula  weak  or  absent;  lingual  cingula 
moderately  well  developed  M^"^,  absent  beneath  protocone;  posterior  cingula  moderate 
very  slight  to  absent  M^;  anterolingual  cingular  cusplets  large  P^,  moderate  F. 

Height  I1.3  subequal;  width  Ij  > F > I3;  I3  more  robust  than  Ii_2;  I 1-3  trilobed,  not 
imbricate;  P2  large,  four-fifths  height  and  subequal  to  surface  area  P4,  four  times  surface 
area  I3,  slightly  extruded  from  line  of  tooth  row;  height  Mi_3  paraconid<  metaconid  < 
entoconid;  Mi_3  protoconid  taller  than  hypoconid;  M3  hypoconulid  small  to  absent; 
moderate  cingula  encircling  Ci,  P2  and  P4;  moderate  anterior  and  posterior  lingual 
cingular  cusplet  Ci,  P2  and  P4;  moderate  anterior,  posterior  and  buccal  cingula  Mi_3;  first 
triangle  smaller  than  second  triangle  Mi .3;  coronoid  process  of  mandible  with  posterior 
edge  much  longer  than  anterior  edge,  not  erect,  apex  slightly  rounded. 


External  Morphology 

Small,  delicate:  snout  to  anus  length  37.0  (34.4-42.2),  tail  length  31.5  (29.0-37.2),  tibia 
length  11.9  (11.1-12.6),  ear  moderate  length  10.0  (8.1-11.0),  broadly  triangular  with 
rounded  apex,  posterior  edge  straight,  or  slightly  concave  upper  half;  tragus  length  5.0 
(4.7-6. 1)  less  than  half  that  of  ear,  wider  at  base  with  small  broadly  triangular  posterior 
basal  lobe,  but  narrowing  only  slightly  to  apex,  anterior  edge  gently  concave,  posterior 
edge  gently  convex;  supratragus  small,  projects  laterally  to  meet  tragus  approximately 
two  thirds  up  its  length;  antitragus  lobe  moderate  height,  semicircular,  thin; 
plagiopatagium  joins  pes  at  lateral  base  of  fifth  digit;  calcar  approximately  two- thirds  of 
uropatagium  posterior  margin;  calcaneal  lobe  elongate  and  little  elevated;  pes  small  4.9 
(4.4-5.7). 


Pelage  and  Skin 

Described  from  dried  alcohol  preserved  specimens.  Shoulders  and  back  Dresden  Brown 
from  tips,  basal  three-quarters  Fuscous  Black.  Forehead  and  face  Buckthorn  Brown. 
Ventral  surface  Light  Ochraceous  Buff  from  tips,  basal  three-quarters  Fuscous  Black. 
Skin  of  snout,  ears,  forearm  and  feet  Dresden  Brown;  patagia  Mummy  Brown. 
Uropatagium  lightly  furred  along  veins  and  plagiopatagium  unpatterned  beneath 
humerus  with  Light  Ochraceous  Buff, 


Gians  Penis 

Penis  length  5 (4-6);  head  of  glans  slightly  flared  at  distal  end  with  slight  ventral  and 
larger  dorsal  groove  on  rim;  urethral  opening  subcircular  from  centre  of  which  project 
numerous  shallow  fleshy  spines  or  lobes;  shaft  of  glans  a smooth  rod;  preputial  skin 
attached  at  about  1.5  mm  from  distal  end  (Figure  5c). 
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Baculum 

Relatively  long  3.02  (2.76-3.20)  (N  = 7);  base  narrow  0.68  (0.62-0.73);  shaft  narrow, 
gently  curved  with  last  30%  bifurcated  (Figure  6c). 


Distribution 

Coastal  and  near  coastal  country,  including  mangroves  of  Northern  Australia 
including  Kimberley,  Western  Australia,  Northern  Territory  and  eastern  part  of  Gulf  of 
Carpentaria  (Figure  7). 


Specimens  Examined 

Northern  Territory:  Thring  Ck  (12°14'S,  131°.54'E),  2 9,  CM4622-23. 

Queensland:  Karumba  (17°29'S,  140°50'E),  1 9 1 d,  AM  M12816-17. 

Western  Australia:  Black  Cliff  Pt  (15“02'30"S,  128W00"E),  2 92  d,  WAM  (M23062-3.  M23177, 
M23072):  Cambridge  Gulf  (15°11'S,  128°17'E),  496d,  WAM  (M23060,  M23064-71,  M23174);  Cape 
Rossut  (18°42'20"S,  121°37W'E),  1 9 1 d,  WAM  M23175,  EBU  118,  (c.l8°40'S,  121°30'E),  WAM 
M22474,  1 d holotype  (=  AMNH216135);  Dampierland  (16°34'15"S,  122°50'50"E),  2 9 1 d,  WAM 
M22668-70;  Glenelg  R,  (1.5°48'S,  124°45'E),  2 9,  WAM  (M23173,  M23061);  Pt  Torment  (17°15'S, 
123°44'E),  19  3d,  WAM  (M23170-2,  M23176);  Prince  Regent  R.  (15°27'S,  125°05'E),  1 9,  WAM 
M23169;  Sunday  E (16°25'S,  123°11'E),  19,  WAM  M23168. 


Pipistrellus  adamsi  sp.  nov. 

Figures  5d,  6d,  7,  9,  1 1,  18;  Tables  1 and  3 


Holotype 

JM5022,  adult  male,  body  in  alcohol  and  skull  separate,  soft  tissue  removed  for  electrophoresis, 
from  40  km  E Archer  River  Crossing,  Cape  York,  Queensland  (13°27'S,  143°18'E),  collected  by 
Stanley  Flavell  on  27  September  1983. 


Paratypes 

Listed  in  Specimens  Examined. 


Diagnosis  (mean  values) 

Differs  from  P.  tenuis  (sensu  stricto)  in  that  it  is  larger  in  most  measurements:  greatest 
skull  length  (12.0  v.  c.  10.9),  mastoid  width  (7.1  v.  6.8),  C^-M^  (4.4  v.  3.7),  dentary  length 
(8.9  V.  7.3),  radius  length  (31.0  v,  26.4),  tibia  length  (12.3  v.  10.4);  posterior  palate 
narrower  (1.5  v.  1.6)  and  canine  basal  width  narrower  (0.6  v.  0.7);  slight  extension  of 
sagittal  crest  forward  to  supraorbital  protuberances  absent  in  P.  tenuis^  anterior  narial 
emargination  much  larger  and  less  arrow-shaped;  more  robust,  anterior  palatal 
emargination  much  larger  and  squarer;  posterior  narial  opening  smaller,  lateral  and 
ventral  bones  surrounding  posterior  narial  passage  not  markedly  inflated  as  in  P.  tenuis, 
posterior  internarial  septum  vertical,  rather  than  sloping,  such  that  base  of  septum  and 
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Figure  11  Skull  and  dentary  of  Pipistrellus  adamsi  (JM  5022,  holotype).  Ventral  view  of 
skull  as  stereopairs. 
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the  cranial  inflection  of  narial  passage  not  visible  behind  posteropalatal  margin  when 
viewed  vertically;  postpalatal  spine  larger. 

Differs  from  P.  westralis  in  that  the  skull,  dentary  and  teeth  are  larger  in  nearly  all 
characters:  greatest  skull  length  (v.  11.4),  rostrum  length  (5.4  v.  4.7),  mastoid  width  (v. 
6.7),  C'lVf  (v.3.9),RA'PLM^  (5.5V.5.0),  dentary  length  (v.  8.0);  upper  canines  much  longer; 
skull  with  less  inflated  parietal  region  and  less  concave  interparietal  region;  posterior 
palate  narrower  relative  to  palatal  length  (0.27  v.  0.31);  posteropalatal  margin  higher 
(further  from  sphenoid),  such  that  posterior  nares  are  subcircular  in  outline  rather  than 
oval  to  elongate;  septum  separating  posterior  nares  narrower;  sphenorbital  sinus 
terminates  level  with  or  posterior  to  posteropalatal  margin  rather  than  anterior  to  this 
margin;  radius  length  (v.  28.9);  ear  more  rounded  at  apex;  tragus  with  larger  basal  lobe, 
posterior  edge  more  convex;  glans  penis  with  a single  distal  fleshy  tongue  rather  than 
small  fleshy  spines;  baculum  shorter  (2.74  v.  3.02)  with  broader  base  (0.78  v.  0.68)  (Figure 
9),  lateral  profile  of  shaft  straight  rather  than  considerably  curved,  distal  bifurcating 
prongs  10%  rather  than  30%  of  baculum  length. 

Differs  from  P.  papuanus  m that  nearly  all  measurements  recorded  average  larger: 
greatest  skull  length  (v.  11.9),  mastoid  width  (v.  7.0),  C'-Ms  (v.  4. 1 ),  dentary  length  (v.  8.4); 
rostrum  tends  to  be  longer  relative  to  greatest  skull  length  (0.45  v.  0.43);  posterior  palate 
narrower  relative  to  palatal  length  (v.  0.33);  larger  anterior  palatal  emargination;  radius 
length  (v.  29.8);  baculum  considerably  longer  (v.  1.97),  base  only  slightly  wider  (v.  0.72) 
(Figure  9). 

Differs  from  P.  wattsi  in  that  nearly  all  measurements  recorded  average  larger:  greatest 
skull  length  (v.  11.6),  C'-M^  (v.  4.1),  RM^-LMs  (v.  5.1),  dentary  length  (v.  8.3);  rostrum 
longer  relative  to  greatest  skull  length  (0.45  v.  0.42)  and  narrower  as  indicated  by  width  of 
RC‘-LC'  and  anteorbital  distances  relative  to  rostrum  length  (0.78  v.  0.82,  0.74  v.  0.82, 
respectively);  braincase  width  narrower  relative  to  greatest  skull  length  (0.53  v.  0.56); 
postpalatal  spine  much  smaller. 

Differs  from  P.  angulatus  in  that  the  skull  is  shorter  and  broader:  greatest  skull  length 
(V  12.2),  least  interorbital  width  (3.7  v.  3.4),  mastoid  width  (v.  6.9);  rostrum  and  palate 
longer  relative  to  greatest  skull  length  (v.  0.42,  and  0.47  v.  0.45  respectively);  rostrum 
broader,  as  indicated  by  width  RC>-LC'  and  anteorbital  distances  relative  to  rostrum 
length  (v  0 73,  v.  0.71,  respectively);  anteropalatal  emargination  larger;  face  of  skull 
much  less  concave;  radius  .shorter  (v.  32.8);  tail  shorter  (30. 1 v.  32. 1 );  tibia  shorter  (v.  13.5); 
glans  penis  broader  with  more  prominent  distal  fleshy  lobe;  baculum  shorter  (v.  3.48), 
base  wider  relative  to  its  length  (0.28  v.  0.22)  (Figure  9),  shaft  narrower. 

Differs  from  P.  collinus  in  that  most  skull,  teeth,  dentary  and  external  measurements 
are  smaller:  greatest  skull  length  (v.  13.2),  mastoid  width  (v.  7.5),  C'-M^  (v.  4.7),  RM^-LM^ 
(v.  5.8),  dentary  length  (v.  9.4);  face  of  skull  much  less  concave  and  rostrum  broader  as 
indicated  by  width  RC*-LC‘  and  anteorbital  distance  relative  to  rostrum  length  (v.  0.79,  v. 
0.77,  respectively);  radius  shorter  (v.  37.2);  tibia  shorter  (v.  15.4);  baculum  much  shorter 
(v.  4.47),  base  slightly  narrower  (v.  0.82)  (Figure  9)  and  not  as  markedly  notched 
ventrallyi  shaft  straight  and  not  as  markedly  curved  in  region  of  distal  prongs. 
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Differs  from  P.  javanicus  in  that  all  measurements  average  smaller:  greatest  skull 
length  (v.  13.1),  mastoid  width  (v.  7.5),  C^-M^  (v.  4.9);  dentary  length  (v.9.5),  radius  length 
(v.  33.2),  tibia  length  (v.  13.3);  lamdoidal  and  sagittal  crest  slight  to  absent  in  occipital 
region  and  do  not  meet  to  form  slight  crest  as  in  javanicus;  interorbital  region  wider 
relative  to  greatest  skull  length  (0,31  v.  0.28);  anterior  narial  emargination  slightly  more 
flared;  posterior  palate  narrower  relative  to  palatal  length  (v.  0.30);  posterior  margin  of 
palate  lower;  sphenorbital  sinus  more  flared  laterally  and  does  not  terminate  anterior  to 
margin  of  posteropalatal  margin;  opening  of  posterior  nares  subcircular  rather  than 
elongate;  glans  penis  with  longer  and  narrower  fleshy  lobe  without  short  spicules; 
baculum  much  shorter  (v.  > 5.0),  lateral  profile  of  shaft  straight  rather  than  generally 
slightly  curved. 

Differs  from  P.  imbricatus  in  that  rostrum  longer  relative  to  greatest  skull  length  (v. 
0.34);  following  characters  narrower  relative  to  palatal  length:  least  interorbital  width 
(0.66  V.  0.69),  anteorbital  width  (0.71  v.  0.79),  RM^-LM^  (0.98  v.  1.04),  RCi-LC^  (0.75  v. 
0.83):  considerably  larger;  anterior  nares  narrower  and  more  arrow-shaped  rather  than 

spatulate;  sphenorbital  sinus  terminates  level  or  posterior  to  posteropalatal  margin 
rather  than  anterior  to  it;  posterior  palate  more  elevated  above  sphenoid;  opening  of 
posterior  nares  less  elongate  in  outline;  bulla  shorter  (2.7  v.  3.0),  wider  between  bullae  ( 1.4 
V.  0.7);  mesial  edge  of  cochlea  smoothly  curved  and  not  angular;  radius  shorter  (v.  33.5); 
tibia  shorter  (v.  13.7);  baculum  much  shorter  (v.  > 1 1.0),  shaft  straight  and  not  sinuous. 


Description  (mean  and  range) 

Skull  and  Dentary  (Figure  11) 

Small  fragile  skull:  greatest  skull  length  12.0(1 1.7-12.6),  zygomatic  width  8.1  (8.0-8.2), 
interorbital  width  3.7  (3.6-3. 9),  mastoid  width  7.1  (6. 9-7. 3),  dentary  length  8.9  (8.7-9.3). 
Similar  to  P.  westralis  in:  dorsal  profile  of  skull,  rostral  depression,  infraorbital  foramen, 
lachrymal  bar,  bulla  size  and  shape,  dental  cusp  and  cingular  morphology,  glenoid 
surface  for  mandibular  condyle,  zygoma,  palatal  depression,  pterygoid  process. 
Supraorbital  tubercle  small  to  absent;  parietal  considerably  inflated;  sagittal  crest  absent; 
lambdoidal  crest  moderate,  decreases  towards  supraoccipital,  absent  at  apex;  mastoid 
process  moderately  well  developed;  anteropalatal  emargination  wide,  spatulate,  extends 
posteriorly  to  P^;  postpalatal  width  narrow,  high  above  sphenoid;  posterior  median 
septum  supporting  palate  tall  and  narrow,  almost  vertical,  not  visible  behind  posteropalatal 
margin  when  viewed  vertically;  outline  of  posterior  nares  subcircular,  large,  just 
visible  behind  posteropalatal  margin  when  viewed  vertically;  posterior  palate  slightly 
flared  dorsolateral ly  around  passage  of  posterior  nares;  moderate  median  presphenoidal 
groove;  usually  with  a moderate  sized  rectangular  foramen  on  either  side  of  presphenoid, 
extending  from  immediately  posterior  to  opening  of  posterior  nares  to  level  with  base  of 
pterygoid  process;  basisphenoid  depression  shallow;  sphenorbital  sinus  moderately 
flared  laterally,  does  not  extend  anterior  to  posterior  margin  of  palate,  but  occasionally 
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level  with  it;  P bicuspid;  F usually  not  reaching  posterior  cusp  P,  not  extruded  from  line 
of  tooth  row;  posterior  cutting  edge  at  slight  to  moderate  angle  to  tooth  row,  with 
small  to  moderate  basal  cusplet,  base  elongate;  three-quarters  surface  area  of  P,  less 
than  half  height  P^;  metacrista  subequal  length.  P2  two- thirds  height  and  four-fifths 
surface  area  P4,  four  times  surface  area  I3,  slightly  extruded  from  line  of  tooth  row. 


External  Morphology 

Small,  delicate:  snout  to  anus  length  37.2  (33.9-42.0),  tail  length  30. 1 (26.7-34.6),  tibia 
length  12.3  (10.7-13.1),  ear  length  1 1.2  (9.4-12.0);  ear  broadly  rounded;  tragus  about  half 
length  of  ear  5.8  (5. 2-6. 6)  with  moderate  triangular  posterior  basal  lobe,  recurved 
anteriorly,  anterior  edge  gently  concave,  posterior  edge  markedly  convex  such  that  tragus 
broadest  in  middle,  apex  slightly  rounded;  supratragus  small,  projects  laterally  to  meet 
tragus  approximately  two-thirds  up  its  length;  antitragal  lobe  moderately  high,  semi- 
circular, thin;  plagiopaiagium  joins  pes  at  lateral  base  of  fifth  digit;  calcar  approximately 
two-thirds  of  uropatagium  posterior  margin,  lobe  moderate,  semicircular;  pes  small  5.4 
(5.1-5.9). 


Pelage  and  Skin 

Described  from  dried  alcohol  preserved  specimens.  Shoulders  and  back  Mummy  Brown 
from  tips,  basal  three-quarters  Fuscous.  Forehead  and  face  Prouts  Brown.  Chest 
and  venter  Light  Drab  from  tips,  basal  three-quarters  Fuscous  Black,  around  vent 
Light  Drab.  Beneath  chin  Drab,  Skin  of  snout,  ears,  patagia,  forearm  and  feet 
Fuscous  Black.  Uropatagium  lightly  furred  along  veins  and  plagiopatagium  un- 
patterned beneath  humerus  with  Light  Drab. 


Gians  Penis 

Penis  length  6 (6-7);  head  of  glans  slightly  flared  with  small  ventral  flaps  against  shaft; 
dorsal  and  ventral  groove  on  distal  lip  surrounding  urethral  opening;  relatively  long 
fleshy  lobe  projecting  from  ventral  distal  edge  of  glans;  shaft  relatively  long  with 
preputial  attachment  approximately  1mm  from  distal  end  of  glans  (Figure  5d). 


Baculum 

Relatively  long  2.74  (2.63-2.89)(N  = 6);  base  broad  0.78  (0.71-0.84);  shaft  narrow,  not 
curved,  bifurcated  last  10%  of  length  (Figure  6d). 


Distribution 

Recorded  only  from  central  Cape  York,  Queensland,  and  near  Darwin,  Northern 
Territory  (Figure  7). 
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Etymology 

Named  after  Mark  Andrew  Adams,  Evolutionary  Biology  Unit,  South  Australian 
Museum. 


Specimens  Examined 
Paratypes 

Northern  Territory:  Darwin  (12°27'S,  130°50'E),  19  ,EBU  B161;  Reynolds  R.  (c.  13°16'S, 
130°41'E),  19,  EBU  B208. 

Queensland:  40km  E Archer  R.  Crossing  (13°27'S,  143°18'E),4d29,EBU  (C12,  C14-15,  C17-19); 
Coen  (13°57'S,  H3°12'E),  Sd  , JM2420,  JM2754,  JM2484;  20km  S Coen  (14°02'S,  14S°12'E),  $d  79, 
EBU  (C7,  C55-9,  C81-2,  C107.  Cl  10). 


Pipistrellus  papuanus  (Peters  and  Doria,  1881) 
Figures  5e,  6e,  7,  9,  12,  18;  Tables  1 and  3 


Vesperugo  papuanus  Peters  and  Doria,  1881:  Ann.  Mus.  Stor.  Nat.  Genova.  16:  696. 

Vesperugo  papuanus  orientalis  Meyer,  1899:  Abh.  Ber.  K.  Zool.  Anthrop-Ethn.  Mus.  Dresden, 
7:  14,  Bongu,  Astrolabe  Bay,  north  New  Guinea. 

Holotype 

MSNG  11660,  adult  female,  body  in  alcohol  and  skull  separate,  from  Salawatti,  west  New 
Guinea  (=  Irian  Jaya). 

Diagnosis  (mean  values) 

Differs  from  P.  westralis  and  P.  adamsi  as  detailed  in  earlier  diagnoses. 

Differs  from  P.  tenuis  (sensu  stricto)  in  that  it  averages  slightly  larger  in  most 
measurements:  particularly  O-M^  (4. 1 v.  3.7),  RM3-LM3(5.4  v.  4.7),  lower  tooth  row  (5. 1 v. 
4.7),dentary  length  (8.4  v.  7.3),  radius  length  (29.7  v.  26.4),  tibia  length  (12.0  v.  10.4); 
anteronarial  emargination  much  larger  and  less  arrow-shaped;  frontals  more  concave; 
anteropalatal  emargination  similar  shape  but  much  larger  extending  level  to  posterior 
edge  of  rather  than  terminating  level  to  anterior  fece  of  ; posterior  palate  not  as 
elevated  above  sphenoid,  posterior  internarial  septum  much  shorter,  vertical  rather  than 
sloping;  posteronarial  opening  much  smaller,  oval  rather  than  subcircular  outline; 
lateral  and  ventral  bones  surrounding  posteronarial  passage  little  rather  than 
considerably  inflated;  larger. 

Differs  from  P.  wattsi  in  that  the  posterior  palate  is  broader  relative  to  palatal  length 
(0.33  V.  0.25);  rostrum  narrower  as  indicated  by  width  RC^-LC^  and  anteorbital  distance 
relative  to  rostrum  length  (0.78  v.  0.82,  0.73  v.  0.82,  respectively);  postpalatal  spine 
smaller;  anteropalatal  emargination  smaller;  baculum  shorter  (1.97  v.  2.67),  base  wider 
relative  to  length  (0.37  v.  0.27)  (Figure  9). 
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Figure  12  Skull  and  dentary  of  Pipistrellus  papuanus  (MSNG  11660,  holotype).  Ventral  view 
of  skull  as  stereopairs. 
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Differs  from  P.  angulatus  in  that  skull  shorter  and  broader  relative  to  greatest  skull 
length:  least  interorbital  width  (0.29  v.  0.28),  mastoid  width  (0.59  v.  0.57),  zygomatic 
width  (0.67  V.  0.62);  rostrum  wider  as  indicated  by  width  of  RC*-LC*  and  anteorbital 
width  relative  to  rostrum  length  (v.  0.73,  v.  0.71,  respectively);  posterior  palate 
wider  relative  to  palatal  length  (v.  0.25);  face  of  skull  much  less  concave;  radius 
shorter  (v.  32.8);  tail  shorter  (28.3  v.  32.1);  tibia  shorter  (v.  13.5);  distal  end  of 
glans  penis  broader  with  more  prominent  distal  fleshy  lobe;  baculum  much 
shorter  (v.  3.48)  (Figure  9). 

Differs  from  P.  collinus  in  that  most  skull,  dentary,  teeth  and  external  measurements 
are  smaller:  greatest  skull  length  (1 1.9  v.  13.2),  mastoid  width  (7.0  v.  7.5),  C*  4.7), 

RM3-LM^(v.  5.8),  dentary  length  (v.  9.4);  posterior  palate  wider  relative  to  palatal  length 
(v.  0.27);  face  of  skull  much  less  concave  and  rostrum  narrower  as  indicated  by  RC^-LC^ 
and  anteorbital  width  relative  to  rostrum  length  (v.  0.79,  v.  0.77,  respectively);  radius 
shorter  (v.  37.2);  tibia  shorter  (v.  15.4);  baculum  much  shorter  (v.  4.47)  and  base  only 
slightly  narrower  (0.72  v.  0.82)  (Figure  9)  and  not  as  markedly  notched  ventrally, 
shaft  straight  and  not  markedly  curved  in  region  of  distal  prongs. 

Differs  horn  P.  javanicus  in  that  all  measurements  are  smaller:  greatest  skull  length  (v. 

13.1) ,  mastoid  width  (v.  7.5),  C^-M^  (v.  4.9),  dentary  length  (v.  9.5),  radius  length  (v. 

33. 2) , tibia  length  (v.  13.3);  posterior  palate  wider  relative  to  palatal  length  (v.  0.30); 
sphenorbital  sinus  more  flared  laterally  and  does  not  extend  anterior  to  posteropalatal 
margin;  lambdoidal  crest  much  weaker  in  occipital  region;  glans  penis  with  narrower 
and  longer  central  distal  fleshy  lobe  without  small  fleshy  spicules;  baculum  much  shorter 
(v.  >5),  relatively  broader  base,  shaft  flatter  in  lateral  profile. 

Differs  from  F.  imbricatus  in  that  most  measurements  are  smaller:  greatest  skull  length 
(v.  12.4),  mastoid  width  (v.  7.2),  -M^  (v.  4.2),  dentary  length  (v.  8.7),  radius  length  (v. 

33.5),  tibia  length  (v.  13.7);  however  rostrum  longer  (5.1  v.  4.2)  and  narrower  as  indicated 
by  RC^-LC^  and  anteorbital  width  relative  to  rostrum  length  (v.  1.02  and  v.  0.98, 
respectively);  posterior  palate  wider  ( 1.7  V.  1.4);  distance  between  bullae  wider  ( 1.3  v.  0.7); 
frontals  more  concave;  postpalatal  spnc  much  smaller;  sphenorbital  sinus  not  extending 
anterior  to  posteropalatal  margin;  posteronarial  opening  more  oval  in  outline;  mesial 
margin  of  cochlea  smooth  and  not  angular;  baculum  much  shorter  (v.  >11),  shaft 
straight  not  sinuous. 

Description  (mean  and  range) 

Skull  and  Dentary  (Figure  12) 

Small  fragile  skull:  greatest  skull  length  1 1.9(1 1.1-12.5),  zygomatic  width  7.9  (7. 6-8.3), 
interorbital  width  3.5  (3.3-3.7),  mastoid  width  7.0  (6.6-7.4),  dentary  length  8.4  (8.0-8.9). 
Similar  to  P.  westralis  in:  dorsal  profile  of  skull,  rostral  depression,  anterior  nares, 
supraorbital  tubercles,  anteropalatal  emargination,  infraorbital  foramen,  lachrymal  bar, 
absence  of  sagittal  crest,  weakness  of  lambdoidal  crest,  zygoma,  palatal  depression, 
postpalatal  spine,  mastoid,  pterygoid  process,  shape  of  glenoid  surface  for  mandibular 
condyle,  dental  cusp  and  cingular  morphology.  Posterior  palate  moderately  wide  1.7 
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(1.4-1. 8),  low;  medium  septum  supporting  posterior  palate  moderately  wide, 
short,  vertical,  not  visible  behind  posteropalatal  margin  when  viewed  vertically;  outline 
of  posteronarial  openings  oval  to  elongate,  usually  just  visible  behind  postero- 
palatal margin  when  viewed  vertically;  sphenorbital  sinus  moderately  flared 
laterally,  terminates  level  with,  or  posterior  to,  posteropalatal  margin;  slight  to 
moderate  median  presphenoidal  groove.  usually  less  than  height  of  posterior 
cusp  , not  extruded  from  line  of  tooth  row;  posterior  cutting  edge  slight  to 
moderate  angle  to  line  of  tooth  row  and  with  small  to  moderate  posterior  basal 
cusp,  base  oval;  surface  area  subequal  to  P , less  than  half  height  ; P2  two- 
thirds  height  and  four-fifths  surface  area  P4 , slightly  extruded  from  tooth  row. 


External  Morphology 

Small  delicate,  as  for  P.  adamsi  except  that  basal  lobe  of  tragus  frequently  not  as 
developed;  snout  to  anus  length  38.6  (33.9-41.8),  tail  length  28.3  (24.0-32.7),  tibia  length 
12.0  (10.9-13.2),  pes  length  5.5  (4.9-6.5),  ear  length  10.5  (8.4-11.8),  tragus  length  5.2 
(3-5-5.9). 


Pelage  and  Skin 

Described  from  dried  alcohol  preserved  specimens.  Dorsum  Bone  Brown  of  tips,  basal 
two- thirds  Fuscous  Black.  Ventral  surface  Cinnamon  Brown  of  tips,  basal  three-quarters 
Fuscous  Black.  Snout,  lips,  ears,  patagia,  forearms,  pes,  Clove  Brown.  Uropatagium 
lightly  furred  with  Cinnamon  Brown  along  venation;  plagiopatagium  lightly  furred 
under  humerus. 


Gians  Penis 

Penis  length  4.9  (4.7-5. 2);  glans  similar  to  P.  adamsi  but  with  distal  projecting  lobe 
shorter,  broader,  and  dorsal  distal  folds  frequently  very  reduced,  preputial  attachment 
approximately  1 mm  from  distal  end  of  glans  (Figure  5e). 


Baculum 

Short  1.97  (1.82-2.10)  (N  = 5 — adults  only)  with  broad  base  0.72  (0.67-0.76),  shaft 
relatively  broad,  not  curved,  last  10-20%  bifurcated  (Figure  6e).  Relationship  between 
total  length  (L)  and  basal  width  ( W)  including  9 juveniles  is  L = 1 .53W  + 0.88  (r  = 0.93,  N = 
14,  p<0.1)  (Figure  9). 


Distribution 

Widely  distributed  in  coastal  and  highland  mainland  Papua  New  Guinea  and 
associated  islands  (e.g.  Fergusson).  Probably  widespread  also  in  Irian  Jaya  and  associated 
islands  (e.g.  Kei  = Kai  I.)  (Figure  7). 
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Specimens  Examined 

Papua  New  Guinea:  Ambunti  (4°13'S,  142°50'E),  2d,  CM1986,  CM1988(J);  Avatip  (4°09'S, 
142°58'E).  Id,  CM  4505(J);  Eergusson  I.  (9°30'S,  150°30'E).  29,  JM4962-3;  Karimui  (6°30'S, 
144°45'E),  6 9,  SAM  M10565,  SAM  MI0573-4,  SAM  M10579,  SAM  M10586-7;  Korogo  (4°06'S, 
143°09'E),2d,CM4522(J),CM4919(J);MtLamington(8°56'S,  i48°10'E),  1 92d,  SAM  M2838/001- 
002;  SAM  M2838/004;  Mt  Lamington  ‘Division’  (c.  8°56'S,  148°10'E),  4 93  d,  AM  4179,  AM  4181, 
AM4314-6,  AM10081,  AM10086;  Rave-Kivau  (7°15'S,  145°10'E),  19,  CM1938;  Safia  (9°36's’ 
148°39'E),  1 9,  CM1824;  Tepala  (8°05'S,  146°12'E),  3 9 4 d,  CM1945,  CM1947-8,  CM1954-5(2J) 
CM19.')8(J),  CM1959;  ‘Yagaum’,  1 d,  CM16028. 

Irian  Jaya:  Salawatti  (c.  1°00'S,  130°50'E),  1 9,  MSNG  11660  (holotype). 


Referred  Specimens  (not  measured) 

Papua  New  Guinea;  ‘D’Entrecasteaux  1.’,  1 9,  BM  95.5.8.3;  ‘Webi’,  1 9,  BM  29.5.27.10;  ‘Chads 
Bay',  2 ?sex,  BM99. 12.3.5-6;  ‘S  of  Huon  Gulf’  IPsex,  BM  76.7.5.9.  ‘Gira’,  IPsex,  BM  6.1.8.30 
‘Mambare  R.’  19,  BM  6.1. 8.2. 

Irian  Jaya:  Kei  I (=  Kai  Is),  (c.  5°30'S,  130°00'E),  IPsex,  BM  10.3.1.72. 


Pipistrellus  wattsi  sp.  nov. 

Figures  5f,  6f,  7,  9,  13,  18;  Tables  1 and  3 


Holotype 

CM  1946,  adult  female,  body  in  alcohol  and  skull  separate,  from  Tepala,  Papua  New  Guinea 
(8°05'S,  146°12'E),  collected  by  L.  Craven,  1 March  1966. 


Paratypes 

Listed  in  Specimens  Examined. 


Diagnosis  (mean  values) 

Differs  from  P.  westralis  in  that  its  skull,  dentary  and  teeth  are  larger  for  most 
characters:  greatest  skull  length  (11.6  v.  11.4),  mastoid  width  (7.1  v.  6.7),  C^M^length  (4.1 
V.  3.9),  narrower  posterior  palate  (1.3  v.  1.6);  rostrum  broader,  as  indicated  by  width  of 
RC^LC^  and  anteorbital  distance  relative  to  rostrum  length  (0.82  v.  0.77,  0.82  v.  0.77, 
respectively);  postpalatal  spine  longer,  broader;  posterior  margin  of  palate  higher  such 
that  posterior  nares  subcircular  in  outline  rather  than  elongate;  sphenorbital  sinus 
terminates  level  with  or  posterior  to  the  posteropalatal  margin  rather  than  extending 
anterior  to  this  margin;  radius  longer  (30.9  v.  28.9);  ears  more  rounded  at  apex;  tragus 
posterior  edge  more  convex;  glans  penis  with  single  distal  fleshy  tongue  rather  than 
distal  fleshy  spines;  baculum  shorter  (2.67  v.  3.02),  broader  base  (0.72  v.  0.68) 
(Figure  9),  lateral  profile  of  shaft  straight  rather  than  considerably  curved,  distal 
bifurcating  prongs  10%  rather  than  30%  of  baculum  length. 

Differs  from  P.  adamsi  in  that  nearly  all  measurements  recorded  average  smaller: 
greatest  skull  length  (v.  12.0),C^M3  (v.4.4),R]VP  UVP  (5.1  v.  5.5),  dentary  length  (8.3  v.  8.9); 
rostrum  shorter  relative  to  greatest  skull  length  (0.42  v.  0.45),  and  broader  as  indicated  by 
width  of  RC^LC^and  anteorbital  distance  relative  to  rostrum  length  (v.  0.78,  v.  0.74, 
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Figure  13  Skull  and  dentary  of  Pipistrellus  wattsi  (CM  1946,  holotype).  Ventral  view  of 
skull  as  stereopairs. 
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respectively);  braincase  broader  relative  to  greatest  skull  length  (0.56  v.  0.53);  postpalatal 
spine  much  larger. 

Differs  from  P.  papuanus  in  that  the  posterior  palate  is  narrower  relative  to  palatal 
length  (0.25  v.  0.33);  rostrum  broader  as  indicated  by  width  ROLC^and  anteorbital 
distance  relative  to  rostrum  length  (v.  0.78,  0.73,  respectively);  postpalatal  spine  larger; 
anteropalatal  emargination  larger;  baculum  longer  (v.  1.97),  base  narrower  relative  to  its 
length  (0.27  v.  0.37)  (Figure  9). 

Differs  from  P.  angulatus  in  that  the  skull  is  shorter  (v.  12.2),  brain  case,  mastoid  and 
interorbital  regions  wider  relative  to  greatest  skull  length  (v.  0.52,  0.61  v.  0.56  and  0.32  v. 
0.28,  respectively);  rostrum  broader  and  narrower  as  indicated  by  width  of  RC^-LC^  and 
anteorbital  distances  relative  to  rostrum  length  (v.  0.73  and  v.  0.71,  respectively); 
anteropalatal  emargination  larger;  face  of  skull  much  less  concave;  radius  shorter  (v. 
32.8);  tail  shorter  (29.5  v.  32.1);  tibia  shorter  (12. 1 v.  13.5);  distal  end  of  glans  penis  broader 
with  more  prominent  distal  fleshy  lobe;  baculum  much  shorter  (v.  3.48)  but 
with  bases  of  similar  width  (both  0.72),  shaft  narrower  (Figure  9). 

Differs  from  P.  collinus  in  that  most  skull,  dentary,  teeth  and  external  measurements 
are  shorter;  greatest  skull  length  (v.  13.2),  mastoid  width  (v.  7.5),  C^-M^  (v.  4.7),  RM^-LM^ 
(v.  5.8),  dentary  length  (v.  9.4).  The  shape  of  the  skull  differs  in  that  the  following 
measurements  are  greater  relative  to  greatest  skull  length:  interorbital  width  (v.  0.26), 
braincase  width  (v.  0.52);  rostrum  broader  as  indicated  by  width  of  RC^-LC^  and 
anteorbital  distance  relative  to  rostrum  length  (v.  0.79,  v.  0.77,  respectively);  baculum 
much  shorter  (v.  4.47),  base  narrower  (v.  0.82)  (Figure  9). 

Differs  from  P.  tenuis,  P.  javanicus  and  P.  imbricatus  in  the  same  way  that  P.  adamsi 
differs  from  these  species. 

Description  (mean  and  range) 

Skull  and  Dentary  (Figure  13) 

Small  fragile  skull:  greatest  skull  length  1 1.6  (1 1. 1-12.5),  zygomatic  width  7.9  (7. 4-8.4), 
mastoid  width  6.9  (6.4-7. 4),  dentary  length  8.3  (7. 8-9.0);  similar  to  P.  adamsi  in  shape  of 
dorsal  profile  of  skull,  rostral  depression,  supraorbital  tubercles,  infraorbital  foramen, 
lachrymal  bar,  absence  of  sagittal  crest,  weak  lambdoidal  crest,  zygoma,  palatal 
depression,  mastoid,  pterygoid  process,  shape  of  glenoid  surface  for  mandibular  condyle, 
dental  cusp  and  cingular  morphology.  Interorbital  width  3.7  (3. 5-3.9),  anterior  nares 
arrow-sliaped,  deep,  extending  to  posterior  margin  of  infraorbital  foramen;  braincase  wide 
6.5  (6. 1-6.8);  anteropalatal  emargination  wide  and  deep,  extending  to  centre  of  P^; 
posterolateral  palatal  bones  surrounding  posteronarial  passages  only  very  slightly 
inflated;  postpalatal  width  narrow  1 .3  ( 1 .2- 1 .4),  relatively  high  above  sphenoid;  posterior 
median  septum  supporting  palate  relatively  tall  and  moderately  wide,  almost  vertical; 
outline  of  posterior  nares  subcircular,  moderately  large;  median  septum  and  opening  of 
nares  not  visible  behind  posteropalatal  margin  when  viewed  vertically;  slight  median 
presphenoid  groove;  moderate  to  large  rectangular  foramen  on  either  side  of  presphenoid 
extending  from  immediately  posterior  to  opening  of  posterior  nares  to  level 
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with  base  of  pterygoid  process;  postpalatal  spine  long,  reaching  approximately  to 
middle  of  zygomatic  arch;  basisphenoid  depressions  shallow  to  moderately  deep; 
sphenorbital  sinus  considerably  flared  laterally  such  that  it  is  subcircular  in  outline, 
extends  level  with  posterior  margin  of  palate;  bicuspid;  usually  just  reaching 
posterior  cusp  I',  not  extruded  from  line  of  tooth  row;  posterior  cutting  edge  at  slight 
angle  to  tooth  row  with  small  to  moderate  basal  cuspid;  subequal  or  slightly  larger 
than  surface  area  of  P ; metacristid  subequal  in  length;  P2  three-quarters 

height  and  four-fifths  surface  area  P4 , four  times  surface  area  I3 , barely  extruded 
from  line  of  tooth  row. 

External  morphology 

As  for  P.  adamsi.  Small,  delicate:  snout  to  anus  length  37.3  (36.0-40.0),  tail  length  29.5 
(27.6-31.6),  tibia  length  12.1  (1 1.7-12.9),  pes  length  5.4  (4. 8-6.0),  ear  length  10.9  (10.0-12.0), 
tragus  length  5.3  (4. 8-5. 7). 

Pelage  and  Skin 

Described  from  dried  alcohol  preserved  specimens.  Dorsum  Bone  Brown  of  tips,  basal 
two-thirds  Fuscous  Black.  Ventral  surface  Pinkish  Buff  of  tips,  basal  two-thirds  Fuscous 
Black.  Chin  and  throat  Pinkish  Buff  hairs.  Snout,  lips,  ears,  patagia,  forearms,  pes, 
Chaetura  Drab.  Ventral  surface  uropatagium  lightly  furred  with  Pinkish  Buff  along 
veins;  plagiopatagium  beneath  humerus  heavily  furred  with  Pinkish  Buff. 

Gians  Penis  and  Baculum 

Gians  penis  (Figure  5f)  similar  to  P.  adamsi.  Baculum  length  2.67  (2.56-2.88)  (N=4), 
width  0.72  (0.67-0.76)  (Figure  6f). 


Distribution 

Southeast  Papua  New  Guinea  coast  and  Samari  I.  (Figure  7). 


Etymology 

Named  after  Christopher  Henry  Stuart  Watts,  Evolutionary  Biology  Unit,  South 
Australian  Museum. 


Specimens  Examined 
Paratypes 

‘New  Guinea’,  1 d,  C9718;  Port  Moresby  (9°29'S,  147°09T.),  1 6,  CM4093;  Rave-Kivau  (7°15\S, 
145°10'E),  1 9,  CM  1939;  Tepala  (8°05'S,  146°12^E),  2 c?,  CM1956-7;  Rigo  (9°48'S,  147°34^E),  1 d, 
AM3815. 

Referred  Specimens  (not  measured) 

Dinner  I.  (=SamariaL),  S.E.  New  Guinea  (9°40's,  150°49'e),  19,  BM  88.3.16.1;  Kamali, mouth  of 
Kemp  Welch  R.  (10°03'S,  147°43'E),  2?sex,  BM  97.8.7.22-23. 
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Pipistrellus  angulatus  (Peters,  1880) 
Figures  5g,  6g,  7,  14,  18;  Tables  1 and  3 


Vesperugo  angulatus  Peters,  1880:  Sitz.  Ges.  naturf.  Freunde,  p.  122. 


Pipistrellus  ponceleti  Troughton,  1936:  Rec.  Aust.  Mus.  19:  351,  Bougainville  L,  Papua  New 
Guinea. 


Hololype 

Adult  female  No.  5492  (Mus.  BeroL)  Duke  of  York  L,  between  New  Britain  and  New  Ireland. 


Diagnosis  (mean  values) 

Differs  from  P.  westralis,  P.  adamsi,  P.  papuanus  and  P.  wattsi  as  detailed  in  earlier 
diagnoses. 

Differs  from  P.  tenuis  (sensu  stricto)  in  that  it  is  larger  in  most  measurements:  greatest 
skull  length  (12.2  v,  c.  10.9),  C^-M^  (4.3  v.  3.7),  dentary  length  (8.5  v.  7.3),  radius  length 
(32.8  V.  26.4),  tibia  length  (13.5  v.  10.4);  however,  narrower  posterior  palate  (1.4  v.  1.6), 
distance  outside  bullae  (6.2  v.  6.4)  and  canine  basal  width  (0.6  v.  0.7);  larger;  frontals 
more  concave;  posterior  palate  not  as  elevated  above  sphenoid,  posteronarial  openings 
very  much  smaller,  outline  elongate  rather  than  subcircular;  lateral  and  ventral  bones 
surrounding  posterior  narial  passages  not  inflated;  posterior  narial  septum  wider, 
shorter,  vertical;  septum  and  cranial  inflection  of  narial  passage  not  visible  behind 
posteropalatal  margin  when  viewed  vertically;  sphenorbital  sinus  projects  slightly 
anterior,  rather  than  level  with  or  posterior  to  posteropalatal  margin;  postpalatal  spine 
smaller. 

Differs  from  P.  collinusin  that  the  skull,  dentary  and  teeth  are  shorter  in  all  characters: 
greatest  skull  length  (v.  13.2),  mastoid  width  (6.9  v.  7.5),  C^-M^  (v.  4.7),  RM^-LM^  (5.2  v. 
5.8),  dentary  length  (v.  9.4);  radius  length  (v.  37.2);  tibia  shorter  (v.  15.4);  baculum  much 
shorter  (3.48  v.  4.47),  base  narrower  (0.72  v.  0.82)  (Figure  9)  and  not  as  markedly  notched 
ventrally,  shaft  not  as  markedly  curved  in  region  of  distal  prongs. 

Differs  from  P.  javanicus  in  that  it  is  smaller  in  most  measurements:  greatest  skull 
length  (v.  13. 1),  mastoid  width  (v.  7.5),  C^-M^  (v.  4.9),  dentary  length  (v.  9.5),  radius  length 
(v.  33.2);  however,  digit  III,  phalanges  I and  II  lengths  longer  (12.3  v.  12.0  and  10.6  v.  10.0, 
respectively);  lateral  profile  of  face  much  more  concave;  skull  proportions  similar  but 
rostrum  narrowing  more  anteriorly  as  indicated  by  RC^-LC*  and  anteorbital  width 
relative  to  rostrum  length  (0.72  v.  0.80  and  0.71  v.  0.80,  respectively),  posterior  palate 
narrower  relative  to  palatal  length  (0.25  v.  0.30);  outline  of  posterior  nares  not  as 
elongate;  lambdoidal  crest  much  weaker  in  occipital  region;  glans  penis  with  narrower 
and  longer  central  distal  fleshy  lobe  without  small  spicules;  baculum  much  shorter  (v.  > 
5.0)  with  broader  base  and  shaft  relatively  less  curved. 
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Figure  14  Skull  and  dentary  of  Pipistrellus  angulatus  (G  5429,  topotype).  Ventral  view  of 
skull  as  stereopairs. 
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Differs  from  P.  imbricatus  in  that  it  is  smaller  in  most  measurements:  greatest  skull 
length  (v.  12.4),  mastoid  width  (v.  7.2),  (v.  4.2),  dentary  length  (v.  8.7),  radius  length 

(v.  33.5),  tibia  length  (v.  13.7);  however,  distance  between  bullae  larger  (1.3  v.  0.7); 
rostrum  narrower  as  indicated  by  RC^-LC*  and  anteorbital  width  relative  to  rostrum 
length  (v.  1.02,  v.  0.98  respectively);  frontals  more  concave  and  rise  more  sharply  in 
interorbital  region;  much  larger;  anteropalatal  emargination  much  smaller;  posterior 
palate  narrower  relative  to  palatal  length  (v.  0.27);  postpalatal  spine  smaller;  outline  of 
posterior  narial  opening  more  elongate;  mesial  margin  of  cochlea  smooth  and  not 
angular. 


Description  (mean  and  range) 

Skull  and  Dentary  (Figure  14) 

Moderate  size:  greatest  skull  length  12.2  (11.9-12.5),  zygomatic  width  7.6  (7. 3-7.8), 
mastoid  width  6.9  (6.6-7.7),  dentary  length  8.5  (8. 1-8.8);  dorsal  profile  of  skull  with  very 
concave  rostrum  immediately  posterior  to  premaxilla,  rising  sharply  in  interorbital 
region  to  approximate  mid-point  of  parietal,  then  sloping  gently  downwards  to 
interparietal;  slight  to  moderate  median  rostral  depression:  anterior  nares  arrow-shaped 
terminating  anterior  to  line  joining  infraorbital  foramen;  supraorbital  tubercles  slight  to 
absent;  interorbital  width  narrow  3.4  (3.2-3. 7);  rostrum  long  5. 1 (4. 8-5.5)  and  narrow  as 
indicated  by  anteorbital  width  3.6  (3. 4-3. 7);  infraorbital  foramen  small,  subcircular; 
lachrymal  bar  wide;  sagittal  crest  absent;  lambdoidal  crest  moderate  laterally,  decreasing 
in  height  towards  supraoccipital,  absent  from  apex;  zygoma  moderately  wide  at  base  but 
weak  in  middle;  braincase  narrow  6.4  (6. 1 -6.7);  anteropalatal  emargination  shallow,  semicircular, 
or  square,  reaching  to  anterior  edge  P^;  palatal  depression  moderate;  posterior  palate 
moderately  wide  1.4  (1.3- 1.5),  moderately  high  above  sphenoid,  extends  posteriorly  such 
that  viewed  vertically  it  covers  base  of  median  palatal  septum  and  openings  of  posterior 
nares;  posterior  nares  moderately  large,  oval  in  outline;  median  septum  supporting 
posterior  palate  usually  moderately  wide,  short,  vertical;  postpalatal  spine  small; 
pterygoid  process  moderately  long,  triangular,  apex  acute  and  sharply  recurved 
posteriorly;  sphenorbital  sinus  moderately  flared  laterally,  extends  level  with  or  slightly 
anterior  to  posteropalatal  margin;  glenoid  surface  for  condyle  of  mandible  approx- 
imately square  in  outline;  presphenoidal  median  depression  moderate;  basisphenoid 
depression  small,  elongate  and  moderately  shallow;  bulla  moderately  long  2.6  (2.5-2. 8), 
cover  two-thirds  cochlea.  F bicuspid;  P height  subequal  to  that  of  P posterior  cusp; 
posterior  cutting  edge  at  slight  to  moderate  angle  to  line  of  tooth  row,  with  basal  cusp 
absent  or  miniscule  and  a moderately  wide  basal  flange;  C*  basal  area  elongate;  less 
than  half  height  P^  surface  area  subequal  or  less  than  that  of  F,  slightly  intruded  from 
line  of  tooth  row;  metacrista  subequal  in  length.  P2  two-thirds  height  and  three- 
quarters  surface  area  of  P4,  slightly  extruded  from  line  of  tooth  row;  other  aspects  of 
dental  and  cingular  morphology  as  for  P.  westralis. 
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External  Morphology 

Small,  robust:  snout  to  anus  length  38.2  (34.7-41.4),  tail  length  32.1  (27.7-36.0),  tibia 
length  13.5  (12.8-14.0),  ear  length  11.2  (9.8-12.1),  tragus  length  5.7  (5.2-6.3),  pes  length  5.9 
(5.3-6.7);  ear  triangular,  apex  rounded,  posterior  edge  markedly  concave;  tragus 
narrowing  only  slightly  at  apex  which  is  rounded,  anterior  edge  slightly  concave, 
posterior  edge  gently  convex,  basal  lobe  small;  supratragus  small,  projects  laterally  to 
meet  tragus  two-thirds  up  its  length;  antitragus  moderately  high,  semicircular,  thin; 
other  externals  as  in  P.  westralis. 

Pelage  and  Skin 
As  for  P.  papuanus, 

Gians  Penis 

Penis  length  c.  5;  narrow  glans  penis  with  slight  ventral  folds  forming  shallow  mesial 
groove  to  a point  level  with  preputial  attachment  (approximately  1 mm  from  distal  end); 
moderately  hroad  fleshy  lohe  from  dorsal  rim  of  urethral  opening  but  barely  projected 
above  rim  (Figure  5g). 

Baculum 

Long  3.48  (3.30-3.61),  base  narrow,  0.77  (0.65-0.95),  shaft  narrow,  flat  or  very  slightly 
sinuous,  distal  10%  bifurcated  (Figure  6g).  Relationship  between  maximum  length  (L) 
and  basal  width  (W)  is  L = .91W  + 2.78  (r  = .80,  N = 6,  p < .05)  (Figure  9). 


Distribution 

Papua  New  Guinea  - coastal  and  upland  regions,  Duke  of  York  I.,  Bougainville  I. 
(Figure  7). 


^Papua  New  Guinea:  Ambunti  (4°13'S,  142°50'E),  1 9,  CM1980;  Dogwa  (8°53'S,  143  04  E),  2 9, 
C946  C948:  Duke  of  York  1.  (4°10'S,  152°23'E),  1 9,C5429;  Keita(6°08'S,  155°38'E),il  93d,C7482-4, 
rM2127-  Lohiki  (7°32'S  145°28'E),  1 9,  CM1937;  ‘Mt  Lamington  Division’,  1 9,  AM7983;  Rave- 
Kivau  (7°15'S,  145°10'E),  1 9 Id,  CM1950-1;  ‘Pukago  Sepik  Plains’,  3 9 3 d',  AM10083-4, 
AM10087-91;  Bougainville  I.,  Id,  AM5799. 

Pipistrellus  colUnus  Thomas,  1920 
Figures  6h,  9,15;  Table  1 

Pipistrellus  papuanus  collinus  Thomas,  1920:  Ann.  Mag.  nat.  Hist.  (9)  6:  533. 

Ad  Jh  male  BM  13  1 1.7.4.  skull  and  skin,  from  Bihagi,  head  of  Mambare  River,  British  Papua  (- 
Papua  New  Guinea)  (8°04'S,  148°0PE),  collected  by  A.S.  Meek,  13  April  1906. 
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Figure  15  Skull  and  dentaiy  of  Pipistrellus  collinus  (CM  1638).  Ventral  view  of  skull  as 
stereopairs. 
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Diagnosis  (mean  values) 

Differs  from  P.  westralis,  P.  adamsi,  P.  papuanus,  P.  wattsi  and  P.  angulatus  as 
detailed  in  earlier  diagnoses. 

Differs  from  P.  tenuis  as  detailed  for  P.  angulatus  but  with  all  measurements  larger. 

Generally  similar  in  size  to  P.  javanicus  but  with  rostrum  narrower  as  indicated  by 
anteorbital  width  relative  to  rostrum  length  (0.77  v.  0.80);  frontals  more  concave; 
lambdoidal  crest  much  weaker  in  occipital  region;  postpalatal  width  narrower  relative  to 
palatal  length  (0.27  v.  0.30);  outline  of  posterior  nares  oval  rather  than  elongate;  radius 
longer  (37.2  v.  33.2);  tibia  longer  (15.4  v.  13.3);  baculum  shorter  (4.47  v.>  5)  with 
relatively  narrower  base  which  is  notched  in  profile  rather  than  smoothly  curved. 

Differs  from  P.  imbricatus  in  being  generally  larger;  greatest  skull  length  (13.2  v.  12.4), 
mastoid  width  (7.5  v.  7.2),  C^-M^  (4.7  v.  4.2),  lower  tooth  row  (6.0  v.  5.4),  radius  length 
( V.  33.5),  tibia  length  (v.  13.7);  shape  of  skull  considerably  different  with  longer  palate 
relative  to  greatest  skull  length  (0,45  v.  0.42);  rostrum  narrower  as  indicated  by  RC‘-LC^ 
and  anteorbital  width  relative  to  rostrum  length  (0.79  v.  1.02,  0.77  v.  0.98  respectively); 
rostral  depression  of  frontals  more  marked,  rise  in  lateral  profile  of  rostrum  sharper  in 
interorbital  region;  anteropalatal  emargination  smaller;  outline  of  opening  of  posterior 
nares  much  larger  and  posterior  palate  more  elevated  above  sphenoid;  much  larger; 
distance  between  bullae  much  larger  (1.3  v.  0.7);  mesial  margin  of  cochlea  smooth  and  not 
angular;  baculum  much  shorter  (4.5  v.>  11),  shaft  moderately  curved,  not  sinuous. 

Description  (mean  and  range) 

Skull  and  Dentary  (Figure  15) 

Large:  greatest  skull  length  13,2  (12.9-13.5),  zygomatic  width  (8.8),  mastoid  width  7.5 
(7. 4-7. 6),  dentary  length  9.4  (9. 1-9.7);  general  shape  of  skull,  dentary  and  teeth  very 
similar  to  P.  angulatus;  anterior  nares  narrow  arrow-shape  terminating  level  to  anterior 
edge  of  infraorbital  foramen;  supraorbital  tubercles  absent;  interorbital  width  moderate 
3.5  (3. 3-3.8);  sagittal  crest  absent;  lambdoidal  crest  moderate  laterally  but  absent  at  apex; 
mastoid  moderate;  anteropalatal  emargination  semicircular  reaching  to  mid  point  of  P^; 
palatal  depression  shallow;  postpalatal  width  narrow  1.6  (1.5- 1.8),  moderately  high 
above  sphenoid,  extends  posteriorly  such  that  viewed  vertically  it  covers  base  of  median 
palatal  septum  and  openings  of  posterior  nares;  posterior  nares  moderately  large,  oval  in 
outline;  median  septum  supporting  posterior  palate  usually  moderately  wide,  short, 
vertical;  dorsolateral  bones  of  posterior  palate  surrounding  narial  passages  only  slightly 
inflated;  postpalatal  spine  small;  pterygoid  process  moderate,  apex  slightly  recurved 
posteriorly;  sphenorbital  sinus  very  slightly  flared  laterally,  extends  level  to  posteropalatal 
margin;  glenoid  surface  for  mandibular  condyle  longer  than  wide;  bulla  relatively  short 
3. 1 (3.0-3. 1 );  short,  acute  eustachian  projection,  covers  two-thirds  of  cochlea;  basisphenoid 
depressions  small,  shallow;  P moderately  high,  P taller  than  P posterior  cusp,  not 
extruded  from  line  of  tooth  row;  posterior  cutting  edge  with  small  basal  cusplet  in  line 
with  tooth  row,  base  irregularly  oval-shaped;  one-third  height  surface  area 
subequal  to  P;  paracrista  length  increases  M^-^;  metacrista  subequal  lengths. 
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P2  three-quarters  height  and  three-quarters  surface  area  of  P4,  very  slightly  extruded 
from  line  of  tooth  row.  Other  aspects  of  dental  and  cingular  morphology  as  for  P. 
ivestralis. 

External  Morphology  (only  dried  ‘puppet’  skins  available  for  study) 

Moderate  size,  slender:  radius  length  37.2  (35.7-39.1);  tibia  length  15.4  (14.2-16.4);  pes 
length  7.6  (6.5-8. 4);  ears  with  very  convex  leading  edge,  apex  broadly  rounded;  tragus 
with  slightly  concave  anterior  edge  and  gently  convex  posterior  edge,  apex  rounded 
(basal  lobe  not  visible);  supratragus  lateral  projection  at  about  level  of  two-thirds  length 
of  tragus  (antitragus  not  visible).  Calcar  and  its  lobe,  plagiopatagial  attachment  to  digit 
of  pes  as  for  P.  ivestralis. 

Pelage  and  Skin 

Described  from  ‘puppet’  skin.  Dorsum  Bone  Brown  from  tips,  basal  two-thirds 
Fuscous  Black,  interspersed  with  frequent  white  hairs.  Ventral  surface  Buffy  Brown  of 
tips,  basal  three-quarters  Fuscous  Black.  Snout,  lips,  ears,  patagia,  forearms,  pes,  Clove 
Brown.  Uropatagium  lightly  furred  with  Buffy  Brown  along  venation. 

Gians  Penis 
Not  seen. 

Baculum 

Long  4.47,  base  narrow  0.82  (Figure  9),  with  pronounced  ventral  notch;  shaft 
narrow,  flattened  dorsally,  straight  but  for  the  last  one-fifth  which  is  moderately 
inflected  dorsally,  last  10%  bifurcated. 

Distribution 

Central  highlands,  Papua  New  Guinea  (Figure  7). 

Specimens  Examined 

Papua  New  Guinea:  Bihagi  (8°04'S,  148°01'E),  Id*,  BM  13. 1 1.7.4  (holotype);  Minj  R.,  Kubor  Ra 
Central  Highlands  (6000  ft)  (5°52'S,  144°38'E),  1 d,  BM53.206;  Upper  Aroa  R.  (9°05'S,  146°48'E), 
l?sex,  BM  13.11.7.3;  Baiyanka,  Purari-Ramu  Divide,  S.E.  Bismark  Ra.  (c.  7°46'S  145°10'E)  1 d' 
BM  50.983;  Aseki  (7°20'S,  146°30'E),  1 9,  CM1638. 


Morphometric  Analyses:  Results  and  Discussion 
Univariate  Analyses 

The  means  and  standard  deviations  of  the  37  skull  and  external  characters  by  sex  for  the 
ten  species  are  shown  in  Table  1. 

The  two  factor  ANOVA  revealed  significant  sexual  dimorphism  in  only  12  of  the  37 
characters  examined  (p  < .05),  with  females  the  larger  in  each  of  these  1 2 characters.  The 
12  characters  consisted  of  11  skull  variables  (AOB,  ZW,  PL,  BL,  OB,  RC^-LC^  M^W, 
M^W,  RM^-LM^,  LR,  DL)  and  one  external  variable  (HV). 
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Three  of  the  37  characters  resulted  in  a significant  interaction  between  sex  and  species. 
These  were  PL,  IB  and  OB  (p  < .05). 

Phenetic  Analyses 

Canonical  Variate  Analyses 

Canonical  variate  analyses  were  used  to  examine  the  variation  between  the  two  species 
of  Falsistrellus  and  the  eight  species  of  Pipistrellus  for  each  of  the  sexes  separately  and 
combined  using  all  the  skull  measurements  (Figures  16a,  b,  c).  Fhe  external  measurements 
were  not  used  at  this  stage  because  all  specimens  of  P.  collinus  and  P.  imbricatus  had  an 
incomplete  set  of  external  body  measurements. 

In  these  analyses,  F.  lasmaniensis  and  F.  mackenziei  were  clearly  separated  from  the 
remaining  species  on  the  first  canonical  variate.  Pipistrellus  collinus^  P.  imbricatus  and 
P.  javanicus  were  dearly  separated  from  other  spe<  ies  on  the  first  or  second  ( anonical 
variate.  Also,  the  variation  between  sexes  within  species  was  generally  mut  h smaller  than 
the  variation  between  spe<  ies,  so  that  sexes  were  combined  in  subsequent  analyses. 

Because  of  dear  differences  between  the  Falsistrellus  spp.  and  the  eight  Pipistrellus 
spp.,  further  canonical  variate  analyses  concentrated  on  discriminating  between  /*. 
tasmaniejisis  and  F.  mackenziei,  and  also  between  the  five  spec  ies  oi  Pipistrellus  that 
( luster  dose  together  in  Figure  16  {P.  westralis,  P.  adanisi,  P.  papuanus,  P.  wattsi  and  P. 
angulalus). 

A stc'pwise  ( anonic  al  variate  analysis  usingall  skull  and  external  variables  showed  that 
F.  tasmaiiiensis  and  F.  mackenziei  could  be  dear  I y identified  (F  igure  17,1  able  2)  on  the 
following  six  characters:  cranial  height  (CH),  basicranial  length  (BL),  bulla  length 
(BUL),  canine  width  (C:W),  dentary  length  (DL)  and  digit  III,  [ihalanx  II  lenglli  (PII). 

Similarly,  the  five  Pipistrellus  species  show  a high  degree  of  separation  (Figure  18). 
When  this  analysis  was  refieatcd  a number  of  times,  leaving  a randomly  c hosen  ten 
percent  of  the  spcH  imens  out  ol  the  sample  eac  h time,  it  resulted  in  an  unbiased  correc  t 
dassific  ation  of  95  pen  CMit.  Fhis  analysis  produces  the  following  three  c anonic  al  variate 
func  lions  ( Fable  3):  Variate  I (explaining  12.6  pcTcent  of  variance),  whic  h appears  to  be 
related  to  grc'atest  skull  length  as  well  as  postpalatal  width  and  tooth  row  lengths, 
separates  P.  westralis  and  P.  papuanus  from  P.  adarnsi,  P.  umttsi  and  l\  angulalus; 
Variate  II  (30.6  percent)  with  greatest  skull  length  and  braincase  width  [noviding  the 
maximum  separation  between  P.  papuanus  and  P.  westralis  and  between  P.  adarnsi,  P. 
wattsi -and  P.  angulatus;  Variate  III  (18.7  pcTcent)  relates  mostly  to  greatest  skull  length, 
palatal  length,  ear  width  and  digit  III,  phalanx  I length;  it  provides  little  further 
separation  of  the  species.  Although  P.  wattsi  is  dearly  separate  from  these  other  spec  ies 
the  sample  was  small  (N  = 7)  and  included  only  two  females;  more  specimens  of  this 
species,  particularly  of  females,  would  be  desirable  before  supporting  the  diagnostic 
value  of  the  separations. 

Other  Phenetic  Analyses 

I here  is  general  agreement  in  the  clustering  of  the  two  F alsistrellus  species  and  the 
eight  Pipistrellus  spp.  produced  frcjm  the  minimum  spanning  tree  and  ITPGMA  duster 
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Figure  16 
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Canonical  variate  analyses  based  on  skull  measurements  for  Falsistrellus  tas- 
maniensis  (♦),  F.  mackenziei  (■),  Pipistrellus  westralis  (O),  P,  adamsi  (Q).  P . 
papuanus  (0),  P.  wattsi  (^),  P.  angulatus  (v),  P-  collinus  (S^),  P.  javanicus 
and  P.  imbricatus  (j^,  showing  the  group  means  (*)  for  the  first  two  variates 
for  analysis  of  (a)  males,  (b)  females,  (c)  males  [m]  and  females  [f] . The  dis- 
tribution of  specimens  about  the  group  means  arc  indicated  for  (a)  and  (b). 


484 


D.J.  Kitchener,  N.  Caputi  and  B.  Jones 


C VI 

Figure  17  Stepwise  canonical  variate  analyses  based  on  skull  and  external  measurements 
with  sexes  combined,  for  Falsistrellus  tasmaniensis  and  F.  mackenziei  showing 
the  distribution  of  specimens  along  the  canonical  variate.  Six  characters  (see 
Table  2)  provide  complete  separation  of  these  species. 


Figure  18 
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Canonical  variate  analysis  based  on  all  skull  and  external  measurements  for 
the  five  smaller  pipistrelles:  P.  westralis  (O),  P,  adamsi  (□),  P,  papuanus  (0), 
P.  wattsi  (^)  and  P.  angulatus  (v),  showing  the  first  two  variates.  The  distri- 
bution of  the  specimens  about  the  group  means  (*)  are  shown. 


485 


Revision  of  Australo-Papuan  Pipistrellus  and  of  Falsistrellus 


Figure  19 
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Phenetic  relationships  derived  by  UPGMA  cluster  analysis  on  Falsistrellus  spp. 
and  Pipistrellus  spp.  Males  and  females  are  combined  and  skull  and  dentary 
characters  only  are  used.  Species  are  symbolised  as  follows:  Falsistrellus  tas- 
maniensis  (♦),  F.  rnackenziei  (■),  Pipistrellus  ivestralis  (o),  P,  adamsi  (>^),  P. 
papuanus  (0),  P.  wattsi  ('^),  P,  angulatus  (v)^  P-  collinus  (PO,  P-  javanicus  (0) 
and  P.  imbricatus  (0), 


analyses,  whether  using  skull  characters  alone  or  skull  plus  external  characters  and 
whether  the  data  was  untransformed  or  size  free.  The  phenogram  shown  (Figure  19)  was 
produced  from  untransformed  skull  characters,  which  allows  P.  collinus  and  P. 
imbricatus  to  be  included  because  we  had  complete  measurements  of  only  the  skulls  of 
these  species.  This  phenogram  shows  that  the  Falsistrellus  spp.  cluster  quite  separately 
from  the  Pipistrellus  spp.  Within  the  pipistrelles  the  smaller  species  form  a tight  group 
(P . westralis,  P.  wattsi,  P.  adamsi,  P.  papuanus  and  P.  angulatus),  with  the  Australian 
species  not  clustering  with  each  other  but  P.  westralis  with  P.  papuanus  and  P.  adamsi 
with  P.  wattsi.  P.  collinus  is  closest  to  P.  javanicus  and  then  to  P.  imbricatus. 
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F.  mackenziei 


Figure  20  Wagner  tree  showing  phylogenetic  relationships  of  Falsistrellus  spp.  and  Pipis^ 
trellus  spp.  Males  and  females  are  combined  and  skull  and  dentary  characters 
only  are  used.  Data  are  range  coded.  The  tree  is  rooted  using  Scotorepens 
greyii  as  the  outgroup. 

Phylogenetic  A7ialyses 

The  selection  of  an  outgroup  in  phylogenetic  analysis  is  of  considerable  importance 
and  a matter  of  continuing  debate  (Griffiths  1983,  Smith  and  Hood  1984  and  numerous 
recent  papers  in  Systematic  Zoology).  Maddison  et  al.  (1984)  stress  that  while  distant 
outgroups  can  provide  a decision  for  phylogenetic  construction  based  on  parsimony,  the 
ancestral  state  assessment  is  more  robust  the  closer  and  more  comprehensive  the 
outgroups  are  to  the  ingroup.  Tate’s  (1942)  phylogeny  of  the  Vespertilioninae  provides 
something  of  a framework  for  the  selection  of  an  outgroup  in  this  study.  Unfortunately 
Tate’s  phylogeny  is  based,  at  least  in  part,  on  symplesiomorphies  and  as  such  is  suspect. 
We  include  the  Nycticeiini  Scotorepens  greyii  (Gray,  1843)  and  the  Pipistrellini  (sensu 
Tate)  Chalinolobus  gouldii  Gray,  1841,  as  optional  outgroups  in  this  study.  The  Wagner 
tree  (Figure  20)  uses  the  former  species  as  the  outgroup  and  is  based  on  untransformed 
skull  characters  alone  (this  allows  P.  collinus  and  P.  imbricatus  to  be  included).  The 
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topology  of  the  tree  is  very  similar,  however,  if  skull  plus  external  characters,  and 
untransformed  or  size  free  data  are  used,  or  if  C.  gouldii  is  used  as  the  outgroup  (although 
with  this  latter  species  included  in  the  analysis  the  tree  is  rooted  closer  to  the  Falsistrellus 
group). 

The  species  included  in  Falsistrellus  and  Pipistrellus  in  this  study  form  two 
monophyletic  groups.  These  monophyletic  groups  are  also  separated  by  considerable 
patristic  distances.  The  two  Australian  pipistrelles  are  not  closest  relatives  (P.  westralis  is 
the  sister  species  to  P.  wattsi). 

P.  collinus  has  been  associated  with  F.  angulatus,  P.  papuanus  and  F.  westralis,  by  its 
frequent  placement  with  them  as  subspecies  of  F.  tenuis.  It  appears,  however,  to  have 
speciated  much  earlier  from  the  ancestor  of  this  group  and  of  the  several  other  diverse 
species  considered. 

This  phylogenetic  analysis,  and  a previous  one  of  Australian  Nycticeiini  (Kitchener 
and  Caputi  1985),  are  principally  aimed  at  showing  the  extent  of  the  separation  of 
Falsistrellus,  Scoteanax  and  Scotorepens  from  associated  genera,  with  the  purpose  of 
evaluating  the  case  for  the  recognition  of  these  genera.  Both  these  analyses  were  based  on 
linear  measurements  and  as  such  some  characters  used  to  diagnose  the  genera  studied 
were  not  reflected  in  the  analyses.  More  detailed  phylogenetic  analyses  utilising  also 
discontinuous  characters  (both  coded  shape  atid  meristic  (haracters)  may  influence  the 
phylogenetic  separation  between  Falsistrellus  and  Pipistrellus  and  the  genera  studied  in 
Kitclienet  and  Ca})uti  (1985). 

Tlie  phylogenetic  considerations  reached  in  this  study  must  be  considered  tentative 
pendinga  more  detailed  analysis  which  includes  examination  of  a wider  range  of  genera 
and  of  different  sets  of  characters. 


General  Discussion 

Electrophoretic  data  are  available  for  four  of  the  1 1 species  considered  ( F.  tasrnaniensis, 
F.  rnackenziei,  F.  westralis  and  F.  adarnsi).  These  data,  which  support  the  taxonomy 
proposed  herein  (M.  Adams  pers.  comm),  will  be  published  separately  by  our  colleagues 
at  the  Evolutionary  Biology  Unit,  South  Australian  Museum. 

The  genus  Falsistrellus,  comprising  the  two  species  F.  tasmaniensis  and  F.  mackenziei, 
is  [)henetically  and  phylogenetically  quite  distinct  from  northern  Australian  and  Irian 
Jaya/Papua  New  Guinea  Pipistrellus. 

Australian  Pipistrellus  are,  however,  phenetically  and  phylogenetically  very  close  to 
South  East  Asian  pipistrelles.  Koopman  (1973)  in  his  appraisal  of  the  systematics  of 
Indo-Australian  pipistrelles  expanded  the  concept  of  Pipistrellus  tenuis  to  include  all  the 
known  New  Guinea  forms  as  well  as  F.  sewelaiius,  P.  nitidus,  P.  subulidens  and  F. 
murrayi.  Koopman  (1984)  later  included  both  northern  Australian  forms  (F,  westralis 
and  F.  papuanus)  within  F.  tenuis.  In  New  Guinea,  Koopman  (1973)  extended  the 
recognition  by  Laurie  and  Hill  (1954)  of  a lowland  form  of  Pipistrellus  (P.  papuanus) 
and  a highland  form  (P.  angulatus  collinus)  by  considering  these  forms  as  part  of  an 
altitudinal  dine.  On  the  south  coast  where  highland  and  lowland  localities  are  well 
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separated,  lowland  P.  papuanus  and  highland  P.  collinus  are  readily  distinguishable  by 
skull  size  and  to  some  extent  by  rostral  dimensions.  Koopman  (1973)  considered  that  these 
distinctions  become  less  clear  around  the  eastern  end  of  the  island  and  onto  the  north 
coast  such  that  in  northeastern  Irian  Jaya  P.  papuanus  and  P.  collinus  form  a single 
intergrading  series.  McKean  and  Price  (1978),  examined  the  bacula  of  New  Guinea 
pipistrelles  and  also  concluded  that  these  named  forms  were  subspecies  of  P.  tenuis. 

We  do  not  agree  with  the  above  interpretation  that  the  Australian  and  New  Guinea 
pipistrelles  are  subspecies  of  P.  tenuis.  Our  first  concern  is  the  placement  of  both 
Australian  forms  (P . westralis  and  P.  ‘papuanus' ) as  subspecies  of  tenuis.  We  show  that 
these  forms  are  specifically  distinct  with  overlapping  ranges.  Clearly,  they  both  cannot  be 
subspecies  of  P.  tenuis.  Close  comparison  of  these  Australian  forms  with  the  cotypes  of  P. 
tenuis  from  Sumatra,  Indonesia,  indicates  them  to  be  valid  species.  The  eastern  form  is 
distinct  from  P.  papuanus  and  is  described  herein  as  a new  species  (P.  adarnsi).  The 
western  form,  which  is  quite  distinct  from  P.  rnurrayi,  P.  sewelanus  or  P.  nitidus,  is 
elevated  to  species  rank.  The  evidence  presented  by  Koopman  (1973,  1982)  that  P. 
collinusj  P . angulatus  and  P.  papuanus  form  part  of  an  altitudinal  dine  is  far  from 
convincing.  His  evidence  was  based  on  only  three  cranial  measurements  (condylobasal 
length,  width  across  maxillary  tooth  row  length)  and  shows  the  higher  altitude 
specimens  to  be  distinct  in  Papua  (Koopman  1973:  Figure  2)  but  not  in  Irian  Jaya  (his 
Figure  3).  Regressions  similar  to  those  by  Koopman  referred  to  above  are  not  uncommon 
in  valid  species  in  sympatry,  where  they  result  from  usual  allometric  processes.  I'he 
bacular  data  of  McKean  and  Price  (1978)  are  also  unconvincing.  I’hey  considered  that  a 
series  of  bacula  from  the  forms  P.  papuanus,  P.  ponceleti  and  P.  collinus,  although 
varying  greatly,  were  merely  stages  in  ossification  and  growth.  If  this  were  true,  then 
some  measurements  they  showed  would  actually  have  to  become  reduced  as  the  animal 
aged  (cf.  their  Figures  lb  and  Ic).  While  such  a reduction  in  measurements  with  ageing 
has  been  suggested  for  some  cranial  measurements  (Kitcliener  and  Foley  1985),  it  is 
highly  unusual.  We  have  examined  the  allometric  relationship  between  baculum  basal 
width  and  greatest  length  for  the  Papua  New  Guinea  forms  considered  by  McKean  and 
Price  (1978),  including  remeasuring  most  of  the  bacula  they  considered  in  their  study 
(which  appear  asterisked  in  our  Figure  9);  the  linear  relationships  between  these  two 
bacular  measurements  are  indicated  for  P.  papuanus  and  P,  a7igulatus.  Clearly  the  forms 
of  bacula  described  by  McKean  and  Price  (1978:  Figure  la  Sc  b)  are  from  a distinct  species 
(P.  papuanus)  to  that  in  their  Figure  Ic  (P.  ponceleti)  and  Figure  Id  (P.  collinus). 

Our  study  shows  that  the  few  measurements  used  by  Koopman  (1973,  1982)  are  not 
diagnostic  on  their  own  for  the  taxa  in  question,  but  rather  one  must  examine  a much 
larger  suite  of  characters,  particularly  emphasizing  the  shape  of  the  posterior  palate, 
glans  penis  and  baculum.  We  conclude  that  P.  papuanus,  P.  angulatus  and  P.  collinus 
are  valid  species  in  Papua  New  Guinea  and  additionally  name  P.  wattsi  for  that  region. 

We  consider  P.  collinus  a species,  although  we  have  seen  few  specimens,  a single 
baculum  and  no  glans  penis.  Pipistrellus  papuanus  is  the  species  in  the  Australo-Papuan 
region  most  like  P.  tenuis,  but  it  is  considered  too  distinct  for  subspecific  status  within  P. 
tenuis. 
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Koopman  (1970)  presents  data  which  shows  that  while  the  Indo-Malay  zoogeographic 
region  has  some  53  percent  of  the  known  species  of  Pipistrellus,  the  Australian  region  has 
only  about  7%.  It  is,  then,  possible  that  the  Australian  pipistrelles  evolved  relatively 
recently  from  tropical  forms.  This  recent  evolutionary  probability  is  supported  by  the 
observation  that  in  Australia,  pipistrelles  retain  a tropical  distribution  and  that  the  two 
Australian  species  (P.  westralis  and  P.  adamsi)  are  not  closest  relatives;  each  is  closer 
phenetically  to  Papua  New  Guinea  species  than  they  are  to  each  other.  These  latter 
observations  suggest  that  the  Australian  pipistrelles  speciated  independently  from 
‘Papuan’  ancestors,  sometime  during  the  late  Cretaceous  to  early  Pleistocene  period 
during  which  the  present  island  of  New  Guinea  usually  formed  the  northern  edge  of  the 
original  Australian  continent  (Ziegler  1977). 

Although  Falsistrellus  appears  to  have  evolved  further  than  Pipistrellus  from  their 
common  ancestor,  this  endemic  Australian  genus  has  speciated  less.  This  reduced 
speciation  in  Falsistrellus  may  reflect  its  southern  Australian  distribution  where  it  is 
restricted  to  closed  forests  and  woodlands  — a habitat  that  has  shown  an  overall  decline  in 
extent  in  Australia  since  the  late  I’ertiary  (Galloway  and  Kemp  1984). 


Key  to  Falsistrellus  and  Australo-Papuan  Pipistrellus  (measurements  of  adult 
males  and  females). 

1 Greatest  skull  length  more  than  17  mm,  marked  occipital  crest,  V unicuspid,  F 

considerably  extruded  from  line  of  tooth  row,  broad  at  base,  P2  less  than  half 
height  of  P4,  radius  length  more  than  45  mm,  glans  penis  without  terminal  fleshy 
lobes  or  spines,  baculum  shaft  almost  as  broad  as  its  base Falsistrellus 2 

Greatest  skull  length  less  than  14  mm,  occipital  crest  weak  or  absent,  P bicuspid,  F 
little  extruded  from  line  of  the  tooth  row,  C elongate  at  base,  P2  more  than  half 
height  of  P4,  radius  length  less  than  40  mm,  glans  penis  with  terminal  fleshy  lobes  or 
spines  (P.  colliuus  not  observed),  baculum  shaft  considerably  narrower  than  its  base 
Pipistrellus  3 

2 Greatest  skull  length  averages  18.3  (17.5-19.0),  dentary  length  relative  to  basicranial 

length  averages  0.86  (0.85-0.89),  baculum  basal  width  relative  to  its  ventral  length 
averages  0.40  (0.38-0.42)  Falsistrellus  tasrnaniensis 

Greatest  skull  length  averages  19.2  (18.2-20.1),  dentary  length  relative  to  basicranial 
length  averages  0.90  (0.87-0.92),  baculum  basal  width  relative  to  its  ventral  length 
averages  0.47  (0.44-0.49)  Falsistrellus  mackenziei 

3 Greatest  skull  length  more  than  12.5  mm,  radius  length  more  than  35  mm,  baculum 

length  more  than  4 mm  Pipistrellus  collinus 

Greatest  skull  length  less  than  12.5  mm,  radius  length  less  than  35  mm,  baculum 
length  less  than  4 mm 4 
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4  Postpalatal  width  relative  to  palatal  length  more  than  0.29  5 

Postpalatal  width  relative  to  palatal  length  less  than  0.29 6 


5 Sphenorbital  sinus  extends  anteriorly  level  with  or  posterior  to  edge  of  posteropalatal 

margin,  gians  penis  with  a single  fleshy  terminal  lobe,  baculum  length  less  than  2.4 
mm,  baculum  shaft  straight  in  lateral  profile,  ratio  of  that  part  of  the  baculum  that  is 
bifurcated  to  the  total  length  of  baculum  less  than  0.20,  tail  length  relative  to  snout  to 
anus  length  less  that  0.8 Fipistrellus  papuanus 

Sphenorbital  sinus  extends  anterior  to  edge  of  posteropalatal  margin,  gians  penis 
with  more  than  one  fleshy  terminal  spine  or  lobe,  baculum  length  more  than  2.4  mm, 
baculum  shaft  (urved  in  lateral  profile,  ratio  of  that  part  ol  baculum  that  is 
bifurcated  to  the  total  length  of  bacidum  more  than  0.25,  tail  length  relative  to  snout 
to  anus  length  more  than  0.8 Fipistrellus  westralis 

6 Postpalatal  spine  long  and  extending  posteriorly  to  approximately  a line  joining  the 

mid-point  of  zygomatic  arch  Fipistrellus  wattsi 

Postpalatal  spine  short  and  extending  posteriorly  well  short  of  a line  joining  the 
mid-point  of  zygomatic'  arc  h ^ 

1 Outline  of  posterior  nares  oval,  rostrum  rising  sharply  in  interorbital  region,  radius 
length  averaging  32-8  (31.1-34.8),  baculum  length  greater  than  3.0  mm,  distribution 
Irian  Jaya  and  Papua  New  Guinea Fipistrellus  angulatus 

Outline  of  posterior  nares  circular  or  subcircular,  rostrum  rising  evenly  in 
interorbital  region,  radius  length  averaging  31.0  (29.8-32.2),  baculum  length  less 
than  3.0  mm,  distribution  Queensland  Fipistrellus  adarnsi 
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Appendix  Measurements  (in  mm)  of  relevamt  type  and  unique  specimens  examined.  See 
Figure  1 for  description  of  characters.  Preservation  code;  SS-skull  and  dry  skin, 
SA-dry  skull  and  body  in  alcohol. 


Species, 
Catalogue 
No.,  type, 


■*-  O 
o 


^ 00 
o 
o 't 


s 9" 

« s. 
2 0 


^ 2 
c co 
3 


3 3 
■<! 


sex, 

preservation 

Character 

•S. 

.'■J  ^ 

— 23 

^ ”7 

2!  r2 

T?"  — 

A 

— 23 

oT 
tx  e-i 

a,  U 

Vj  m 

Pipistrel 
BM  13.: 

C 

— pa 

E o 

T'. 

K CT5 

p.,  a: 

Scotup} 

BM  7.1, 

Vespert 

BM  79. 

Pipistre 

JM  502 

t..  CTi 

a.  U 

j..  in 

l3 

Pipistre 

BM  47. 

Pipistre 

BM  47. 

iC  ^ 

GL 

10.9? 

12.1 

12.4 

12.9 

11.8 

12.0 

11.7 

12.0 

19.0 

12.5 

12.9 

11.5 

AOB 

3.6 

3.6 

3.6 

3.6 

4.3 

5.7 

3.6 

3.8 

3.8 

4.0 

4.0 

4.2 

6.6 

4.4 

4.4 

3.5 

LOW 

3.0 

3.2 

3.5 

3.7 

3.3 

3,2 

3.2 

3.5? 

3.6 

3.6 

5.0 

3.7 

3.6 

3.5 

ZW 

7.6 

7.6 

7.6 

8.1 

8.0 

13.4 

7.5 

ROL 

4.5 

5.1 

5.2 

5.3 

7.3? 

5.0 

4.8 

4.6 

4.1 

5.4 

5.1 

7.8 

5.1 

5.5 

4.8 

MW 

6.8 

7.0 

7.6 

6.9 

7.2 

7.0 

7.1 

10.5 

7.7 

7 .5 

6.9 

BW 

6.3 

6.5 

6.4 

6.7 

6.2 

6.2 

6.2 

6.4 

9.2 

6.8 

7.0 

6.3 

CH 

4.6 

4.5 

4.4 

4.7 

4.5 

4.5 

7.4 

4.8 

4.8 

4.5 

PL 

4.7 

5.7 

5.5 

5.9 

5.1 

5.4 

5.3 

5.6 

5.4 

9.2 

5 .6 

6.0 

4.9 

PPW 

1.6 

1.5 

1.5 

1.8 

1.8 

1.5 

1.5 

1.4 

1.4 

2.2 

1.8 

1.8 

1.7 

BL 

10.2 

10.2 

9.8 

10.0 

10.0 

9.8 

16.3 

10.2 

11.0 

9.5 

BUL 

2.5 

2.6 

2.6 

2.8 

2.9 

2.7 

2.7 

3.7 

3.0 

3.0 

2.7 

BB 

1.2 

1.0 

1.5 

1.0 

1.1 

1.5 

2.1 

1.3 

1.4 

0.9 

OB 

6.4 

6.2 

6.1 

6.4 

6.3 

7.1? 

6.4 

6.4 

9.7 

6.9 

7.0 

6.4 

CW 

0.7 

0.7 

0.5 

0.8 

1.0 

0.6 

0.8 

0.8 

0.9 

0.6 

0.5 

1.3 

0.8 

0.9 

0.5 

RC'  -LC^ 

3.5 

3.9 

3.8 

4.4 

5.6 

3.9 

3.7 

3.6 

4.0 

4.1 

4.1 

6.8 

4.3 

4.5 

3.4 

C'-M^ 

3.7 

3.7 

4.6 

4.4 

4.7 

6.7 

4.2 

4.3 

4.1 

4.1 

4.3 

4.1 

7.4 

4.6 

4.9 

3.8 

M'-M^ 

2.6 

2.5 

3.0 

2.8 

3.2 

4.5 

2.7 

2.7 

2.7 

3.0 

2.9 

2.6 

4.9 

3.0 

3.2 

2.5 

M^L 

1.0 

1.0 

1.1 

1.1 

1.3 

1.7 

1.1 

1.1 

1.0 

1.1 

1.1 

1.0 

1.9 

1.2 

1.3 

1.1 

W 

1.2 

1.2 

1.3 

1.1 

1.4 

1.9 

1.2 

1.3 

1.3 

1.5 

1.3 

1.2 

2.1 

1.5 

1.4 

1.2 

M^W 

1.3 

1.0 

1.4 

1.2 

1.6 

2.0 

1.2 

1.4 

1.3 

1.3 

1.2 

1.1 

2.0 

1.4 

1.5 

1.2 

RM^-LM^ 

4.7? 

5.4 

5.3 

6.0 

7.6 

5.4 

5.2 

5.3 

5.4 

5.2 

8.3 

5.9 

5.8 

4.8 

LR 

4.7 

4.6 

5.7 

5.5 

6.0 

8.1 

5.1 

5.4 

5.4 

5.0? 

5.4 

5.3 

8.9 

5.8 

6.0 

4.9 

RC 

2.0 

2.4 

2.4 

2.9 

2.5 

2.4 

2.4 

2.5 

2.2 

4.4 

2.9 

2.9 

2.2 

DL 

7.0 

7.5 

8.6 

8.7 

9.5 

8.4 

8.2 

8.4 

8.7 

8.4 

14.7 

9.3 

9.5 

8.0 

II\’ 

41.2 

38.7 

39.3 

39.7 

50.5 

38.8 

34.0 

35.3 

39.0 

39.0 

63.3 

37.4 

36.9 

35.5 

TV 

27.4 

28.1 

33.9 

35.6 

35.0 

27.5 

34.0 

30.3 

35.0 

28.5 

28.5 

48.1 

33.8 

33.9 

28.0 

EL 

6.4 

7.1 

11.6 

10.5 

8.5 

13.3 

9.3 

10.0 

11.2 

11.0 

16.0 

11.0 

11.5 

8.8 

EW 

7.9 

7.5 

8.0 

7.9 

8.3 

8.2 

11.7 

7.7 

9.4 

7.2 

TL 

3.2 

3.5 

4.9 

4.8 

4.1 

4.4 

4.2 

5.0 

4.9 

7.6 

4.4 

5.1 

4.9 

RL 

26.2 

26.6 

32.0 

32.2 

36.8 

27.7 

30.8 

31.6 

34.0 

29.7 

30.5 

50.0 

33.9 

33.1 

27.2 

MCIII 

25.1 

25.5 

30.7 

30.0 

34.0 

45.1 

25.6 

28.8 

29.3 

33.0 

28.1 

29.0 

47.8 

31.6 

32.4 

26.3 

PI 

10.2 

10.1 

11.2 

11.5 

12.5 

17.3 

9.2 

11.3 

12.0 

12.6 

10.5 

10.1 

19.2 

12.3 

12.5 

10.5 

PII 

7.8 

7.9 

9.5 

11.2 

10.3 

10.5 

7.6 

9.2 

9.7 

11.3 

8.5 

9.0 

15.1 

10.8 

10.3 

8.7 

PHI 

6.3 

6.3 

7.2 

5.1 

6.3 

6.6 

5.4 

6.3 

6.4 

13.1 

7.4 

5.8 

6.3 

TIB 

10.3 

10.4 

14.2 

13.5 

16.4 

11.0 

12.7 

8.3 

13.2 

11.8 

11.8 

22.0 

13.1 

12.7 

11.7 

PL 

4.7 

4.5 

6.9 

6.7 

6.5 

5.2 

6.3 

6.3 

6.6 

5.0 

5.1 

8.5 

6.6 

6.5 

5.2 
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A Note  on  Plants  Used  by  the  Kukatja 
to  Make  Fire 


P.  Bindon*  and  A.R.  Peilef 


The  Kukatja  formerly  inhabited  the  Stansmore  Range  and  an  area  to  the  east 
around  Lakes  White,  Wills  and  Hazlett  in  north-eastern  Western  Australia.  Now 
they  live  further  north  at  Balgo,  an  Aboriginal  community  270  km  south  of 
Halls  Creek  in  the  cast  Kimberley.  Today,  matches  are  the  most  usual  means 
of  fire  lighting  used  by  the  Kukatja,  but  we  have  observed  both  the  fire  drill 
(McCarthy  1945:  370)  and  the  fire  saw  (Gould  1971:  16)  in  use.  These  are  not 
the  only  methods  known  to  Aborigines  (see  Davidson  1947,  Speiser  1940)  but 
our  discussions  with  Kukatja  men  and  women  confirm  an  earlier  obseiv'ation 
by  Worms  (1950:  145-164)  that  these  two  are  the  only  friction  methods  practised 
by  this  group. 

In  both  techniques  friction  between  drill  or  saw  and  the  base  piece  (also 
known  as  the  hearth)  produces  a brown  powder  or  punk  and  eventually  a tiny 
glowing  ember.  This  is  caught  in  fine  tinder  held  in  a wad  of  dry  grass,  and  blown 
or  fanned  into  flame.  In  this  area  of  Australia,  dry  powdered  marsupial  dung  or 
the  dung  of  wood  boring  insect  larvae  is  used  as  tinder,  and  numerous  plants 
provide  wood  for  drill,  saw  or  hearth.  Both  hearth  and  drill  or  saw  may  be  of 
softwoods,  as  in  five  cases  which  one  of  us  observed,  but  more  usually  the  hearth 
is  softwood  and  the  moving  part,  which  requires  some  strength,  is  hardwood 
(McCarthy  1945:  370). 

The  importance  of  fire  in  the  economy  of  the  Western  Desert  Aborigines 
(see  Kimber  1983)  has  produced  a wide  vocabulary  of  fire  associated  words. 
However  it  is  interesting  to  note  that  none  of  the  Kukatja  plant  names  collected 
by  us  derive  from  any  words  in  the  language  which  relate  to  the  generation  of 
fire.  This  is  in  contrast  to  the  common  Aboriginal  practice  of  naming  species  after 
their  uses,  e.g.  one  species  of  tree,  eagerly  sought  for  spear  making  (Acacia  cow- 
leana)  is  commonly  referred  to  as  ‘Kulatakara’  from  the  word  ‘Kulata’  which  is 
widely  used  in  Aboriginal  languages  as  a general  name  for  ‘spear’. 

The  list  of  plants  we  present  here  has  been  assembled  from  two  sources.  Op- 
portunistic collections  of  plants  in  flower  were  made  during  three  trips  into  the 
Kukatja  homeland  accompanied  by  traditional  land  holders  from  Balgo  who 


* Department  of  Archaeology,  Western  Australian  Museum,  Francis  Street,  Perth,  Western 
Australia  6000. 

t Kukatja  Research  Centre,  Private  Bag  1,  Halls  Creek,  Western  Australia  6770. 
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volunteered  information  on  the  plants  to  one  of  us  (PB).  Amongst  the  many 
species  said  to  have  an  economic  use  were  those  associated  with  fire  generation. 
These  have  been  combined  with  other  records  taken  from  dictionary  lists  collected 
at  Balgo  over  many  years  (ARP).  We  are  aware  that  not  all  entries  record  first- 
hand experience. 

Plaiits  listed  in  Table  1 are  arranged  alphabetically  in  order  of  genera  and 
species  together  with  Kukatja  names  and  synonyms.  We  acknowledge  that  some 
of  these  words  are  common  to  a number  of  arid  land  Aboriginal  languages.  For 
most  of  our  records,  herbarium  specimens  were  collected,  labelled,  pressed  and 
dried  according  to  usual  botanical  methods.  Limits  of  time  or  season  prevented 
collection  in  a few  cases  or  in  one  other,  enabled  identification  to  generic  level 
only,  particularly  when  neither  flower  nor  fruit  were  in  evidence.  We  do  not 
consider  that  this  list  is  exhaustive  but  even  so  it  should  be  of  use  to  others  re- 
searching the  ethnobotany  of  the  Australian  Arid  Zone  (Jessop  1981). 


Table  1 List  of  plants  used  by  the  Kukatja  to  make  fire 


Plant  Name 

Kukatja  Name  and  Synonyms 

Use 

Comments 

Acacia  acradenia 

kaluru-kaluru,  tjipirinpa 

fire  saw 

A.  aneura 

wirrimankuru,  wanari,  kurrku 
manytja,  puti,  tarunpa 

fire  saw 

dense  wood 

A.  bivenosa 

mulupuka,  kunapuka,  pankurla, 
yintinti,  yirrkirli,  yinyjirrmi 

fire  drill 

roots  used 

A.  lysiphloia 

yantja-yantja 

fire  drill 

A.  pachyacra 

kayuru 

fire  saw 

A.  pruinocarpa 

marntila,  tjuwilpa 

fire  saw 

A.  stipuligera 

kalirrma 

fire  saw 

A.  tumida 

ngarlturrpa,  kirilinpa 

fire  saw 

Canthium  latifolium 

tjartupirrpa,  tjaatjumpa  walulu 

specific  use 

Cassia  oligophylla 

punti 

fire  saw 

not  collected 

Clerondendrum 

marnakarra,  pirintji 

fire  saw 

florihundum 

marnapurta,  witipi,  witiluru, 

and 

yarrnginyi 

fire  drill 
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Table  1 (continued) 


Plant  Name 

Kukatja  Name  and  Synonyms 

Use 

Comments 

Codonocarpus 

cotinifolius 

kintatu,  karlurti,  kantumi 
kantu  wangu  tjintatu 

fire  saw 
and  fire  drill 

Crotalaria 

cunninghamii 

ngalyipi 

fire  saw 
and  fire  drill 

C.  eremaea 
(subsp.  strehloivii) 

ngarlilirrki 

fire  saw 
and  fire  drill 

Didymotheca  tepperi 

turlpa-turlpa 

hearth 

Dodonaea  physocarpa 

winpurn-winpurnpa 

fire  saw 

Erythrina 

verspertilio 

marlayi,  kumpupanu 

fire  drill 
and  fire  saw 

excellent 
fire  sticks 

Eucalyptus 

odontocarpa 

tjipari,  palpinpa,  palpirrpa 

fire  saw 

E.  papuana 

walytji,  kurrmalyi,  tjarra, 
tjuta 

fire  drill 

roots  used, 
good  firewood 

Grevillea  sp. 

yanarnti,  nyintilpa,  marlpa 

fire  drill 
and  hearth 

dry  flower 
stem  used 

Hakea  suberea 

piruwa,  katapuka,  kupanu, 
tatira-punkalpa,  wira- 
tjartu,  yuti-yuti 

fire  saw 
and  hearth 

Melaleuca 

lasiandra 

tjarntumtu 

fire  drill 
and  fire  saw 

roots  used 

Newcastelia 

cladotricha 

purlta-purlta,  mirra-mirra 

fire  drill  and 
hearth 

Santalum 

lanceolatum 

patutjuka 

fire  saw 

stem  or  roots 
used 

Sida  petrophila 

tatji-tatji 

hearth 

Trichodesma 

zeylanicum 

winturlka 

fire  drill  and 
hearth 
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